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© New polysaccharide esters and their salts. 

e0nce,n, ,h * Of hyaluronic acid in 

With Pharmacologicany acceptable olganic bacT ‘ T,e,8 ‘ S 
Pla«ic an^^ Und * P °“ eSS and orecious bio- 

innumerable P r.elC 8 ^nT!| al C,openie * an ° ma v 0e used in 
Cir? Th 8 “*..~!i: C ° Sn, "' CS - W'Oery ano 

1 Tc 7°^^ 

».«*» 

The invention also relate* »« • M 

srf-,- 

groups, such as m DanwrujAf tk. .k- w uu *> rMC 

add esters. above mentioned Myluronic 


riint^ Ciynpou, [ 
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NEW 


r 


POLYSACCHARIDE ESTERS AND 


THEIR SALTS 


Backg round and 

id of T "”" n tlon 


«>«ir use in t.n- 
m the field of biodegradable osmetic fields, and 

invention the~e*ore inei h P la stic materials. . T he 

medical and surgical Irticlls. “ ” dle “ nt -' —tic, 

"KY" hereinafter) h ^Yse n d LC in aC i i t' referred to as 

acidic polysaccharide with SratUre to de signate an 
constituted by residues* ^ ari ° US Secular weights 
N-acetyl-D-gi Ucos ,-, • ° D “?lucuronic acid and 

—faces, in — *» cellular- 

connective tissues of V ertebrates^ UXar SUJ3Stances of the 
of joints, i n the vitrp . ' in the jovial fluid 

tissue of the hu^n ^ ^ the 

Hyaluronic acid piavs a- . * 10 cocks ’ 

biological organism, firstly as* ^ P °^ nt r ° le in the 
the cells of many tissues * s necha mcai support of 

the muscles and cartilage . * ’ the tendons, 

rtllaga and « therefore the main 


r 
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component of the intracellulmr matrix. But hyaluronic 
a«d also performs other functions in the biological 
processes, such as the hydration of tissues, lubrication 
celluiam migration, cell function and di^ferentiatw 

Toil \ eXample A ‘ Balazs al.,- Cosmetics & 

lietnes. No. 5/84, pages 8-17). Hyaluronic acid may 

e extracted from the above mentioned natural tissues 

To c da V “ h co T conbs ' or also fron cartain 
? 1 : i ' 1 ' 11 " ronlc a cid “ay »l*o be prepared by 

microbiological methods. The molecular weight of whole 
hyaluronic acid obtained by extraction is in the region 
8 13 million. However, the molecular chain of the 

^nnuence*^ 8 ^ de,raded « ult * “asily under the 

-nfluence of various physical and chemical factors, such 

-adiati ani h a i lnfluences or under the influence of 

Fot thT'>- ly2ing ' OXydiZlng ° r «"*y»«tic agents. 

s -eason often in the ordinary purification 

procedures of original extracts, degraded fractions with 

a .ower molecular weight are obtained. (See Balazs et 

a-, cited above). Hyaluronic acid, its molecular 

", ns and the respective salts have been used as 

Csee^or 11 ^ US * ** alS ° proposed in cosmetics 

( e for example the above mentioned article by Balazs et 

al. and the French Patent No. 2473468). 

3 therapeutic a ^nt, hyaluronic acid and its 
alts have been used especially in therapy for 
arthropathies, such as in veterinary medicine for the 

riQ 7 «i°i f arthriti? in horses CActa Vet. Scand. 162> 3 79 

)J• As an auxilary and substitutional therapeutic 
agent for natural tissues and organs, hyaluronic acid and 


! 
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r “ eir ——»« in 

Problems in Ophthalmology, ToT^io^]^ 5 ** a1 *' Hodern 

Of Sodium H y a 1 u r o n a t e nuli ^ and tha 

Implantation, Papet ' se “l 9 I " tr " c " 1 ” ^ns 
Congress and First Film Festival^ Interna tion al 
Inplantation, Cannes, 1979. „ - 81 pn '"‘-“ocular 

with a summary of the literature o T 4 ' 328 ' 8 ” 

ophthalmology; and o.s. Patent Ho. 4 "lei * 9 “!“ ** in 

In the application for ltaH»n # o a-' 3 * 

of lith October 1983, a molecular, N °* 49 l43AS3 

acid is described which can b ractlon °f hyaluronic 

sodium salt, for intraocular a^d' • ^ eXaDple as 
infections suitable < or a-v, i n «-r a a rt i cu 1 a r 

fluids of the eye and •* * su ^ st ^*- ut ion of internal 
respectively. 10 arth ropathy therapies, 

a wide Hy varTe°t n y : of Ci co .V" * -"V* M a " •*««». for 

and surgical articles " atCrials used for medical 

polyolefins, polyamides PPl ^-' 8 - 

aorylic polymers and carbon «» vinylic and 

rendering these materials bio *” • the eff ° ct of 

- addition of HV or on . ^ ^ 

example by covering th- su-- a „ “ effected for 

dispersion in the same "or bv v\ h SUCh " atarials - by 
such materials may be used -o- t ° £ tnSSe P roce dures. 
sanitary and medical a-t<clel “ ” anu£actur e of various 
intraocular lenses, vascul.r \ •* “ cardiac valves, 

(see O.s. Patent No. 4 .500, W. ^ PaCe ° akarS and a «h 


i 
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used in an improper ls C °”” c ' nly 

H-acetyl-D-glucosanine with varvin " " = acid a n d 

-an degraded fractions “ “ 

Plural fern "hyaluronic acids" nay seen “ 9h the 

th« discussion herein shall continue “ us. 6 ST?*?' 
fom to refer to hyaluronic acid i„ its „ Sln9ula - 
including its nolecular fractions and th. lt° US 

;r: viu ais ° — - -- - 

a desc Rel ! tiV8 t0 thS eStSrS of hyaluronic acid, there is 
hyaluronic^Icid"with °', **“ " ethyl «'« »* * 

extraction fron hunan unhilical tZTlZTtZT 7 

Bid. Chen. Hd (1950). 495 . 511 _ and dagel et al n' 
sactenology 1065-1067 (1979) 1 This . 1., J. 

hy treatnent of free hyaluronic acid vitf daroLtT* 1 "^ 

groups S ° 1Utl °d an<3 ln lt: substanti ally all the carbolic 
groups proved to be ester ^ TX1C 

esters t• * ru *^ernore, methyl 

rs of oligomers of H3f with about between 5 and 
disaccharid^ «.•«*-*. w Lween 5 and Id 

J. (1977, 16 ^ ,,, T ° bee " deSCribCd C~ Biochen. 

ester Jf h ^' “ J ’ US ° described is a nethyl 

in a part ofT ! e “ eri£ied with nethyl alcohol • 

el. / Biot r7 7 0X71 alCCh ° l 9r°“P* I deanloz et 

al „«, ! 124 (1952) - l 4 l- 15 <>; end Jeanlot et 

el.. Helvetica chinice Acta 35 (1952) 262-2711 

rSTt SCtiVity 3nd «“»'»• »» pharmaceutical u t 
has been reported for these esters. 
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esters of hyaluronic acid with all^V* lnventi °n the 
cycloaliphatic or etherocycUe alcohol °' • araliphatl =- 
esterifled all or only a part of ln uhich »« 

the acid, and the salts of the f r “rboxylic groups of 
or with organic bases, biocomoatibl^ SSters wlth petals 
Pharmacological point of vTa„ no “ KCW « f*» « 
precious bio-plastic and i * tnmm W «« 

pay be used in innumerable fields , Properties and 
surgery and medicine m rh ’ lncludln 9 cosmetics, 

which the new produce ^SU““ -id, in 

similar Physical-chemical oh * the sa ” a « 

therapeutic properties, they are* r,,a « 1 «>9ical and 

stab.-, especially regarding the actioT^” ^ 
enzyaes responsible fo>- fu na *ural 

Polysaccharide molecule i degrada t io " of the 
especially hyaluronidase, and -h ° rganism ' such as 

the above mentioned properties for version* 0 ”' ■ C ° nSSrve 
A first c-oun of * ery lon 9 Periods. 

Mention, ™*” g to -e present 

amove mentioned fields i s the*- f 3S ln the other 

in which the qualities'of hi 6 ^ re?resented by those 
-d may be edited such T ““ itaa “ *«»«.« 

»* above-mentioned **“ al =° h ° la 

possess a notable pharmacological ac-io the:aselves 
example the saturated alcohols of the a^mhat “ f ° r 
Sitp-e alcohols of the cycloaliphatic se'^es °" 

A second groua of oe a. 

represented, on tha of— CS ® f ' Jl in therapy is 

— hand ' ^ the esters in which 


l 
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the pharmacological qualities of the alcohol component 
ommate. That is, esters of HY with pharmacologically 
active alcohols, such as steroid alcohols, such as those 
of the cortisone type with an antiinflammatory action. 
These compounds possess properties qualitatively similar 
to tr.ose of the alcohol, but with a more differentiated 
range of action, compared also to already known esters 
ensuring a better balanced, constant and regulai 

pharmacological action, and usually obtaining a marked 
retard effect. 

A third group of esters of HY according to the 
present invention, and which represent a particularly 
original and useful aspect, regards the esters with a 
acre mixed character compared to the two previous groups; 
That^is, esters in which a part of the carboxylic groups 
of HY- are ester^fied with a pharmacologically active 
alcohol and another part with a pharmacologically 
indifferent alcohol, or one whose activity is negligible. 
3y suitably dosing percentages of the two types of 
alcohols as an esterifying component, it is possible to 
obtain esters with the' same pharmacological activity as 
the pharmacologically active alcohol, without the 
specific activity of hyaluronic acid, but having those 
above mentioned qualities of better stability and 
bicavailability, with respect to the activity desired and- 
characteristic of the pharmacologically active alcohol 

anc due to the ester groups of the pharmacologically 
inert alcohol. 

A fourth group of esters is represented by those of 
c ^aracwer in which the ester groups derive from 


T 
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two different therapeutically active substances, i„ this 
case also the esters nay be partial or total, that is 

Ii"« S °;° Carb ° XyliC — esterified by t “i 

one co'rti aPeUtiCally al=oh ° ls ' *>r example by 

° steroid and by an antibiotic or by a 

salif<ed“fo e ' VhU * the CarbOJ<yl - »«“P« ®ay be free or 
if.ed, for example with alkaline metals, particularly 

with ^he 1U b > ° r 311 thS Carboxylic groups are esterified 
with .he above mentioned alcohols. it is, however also 

possible to prepare esters with three or more alcohol 

components, such as esters in which a part of the 

car oxylic groups ara esterified with a therapeutically 

ac.iv. alcohol, another part with another therapeutically 

w.ve alcohol, a third part with a theraoeutically 

iit C h a Ve n«a°i 01 T * ^ iS — ^ salified 

1 and Wlth a therapeutically active or 
inactive base or comprises carboxylic groups in a free 

in the above aentioned esters in which some of the 

w"hTeta C ls aCid 9r ° UPS reMi " £ree ' theSe 

w th petals or organic bases, such as with albaline or 

organic^ases^ ~ 

u certaln'd!' “ e T*** ° £ . HY '. unli!te itself, present 
^ ree ° solubility in organic solvents. This 

olubility depends on the percentage of esterified 
=-r oxylio groups and Qn the type Qf alkyi grQup linked 

the carboxyl. Therefore an HY compound with all its 
carboxylic groups esterified presents, at room 
temperature, good solubility for examole in 
dimethylsulfoxide (the benzyl ester of HY dissolve, in 
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DMSO in a measure of 2 00 mg/ml). Most of the total 
esters of HY present also, unlike HY and especially its 
salts, poor solubility in water. 

The previously mentioned solubility 
characteristics, together with particular and notable 
viscoelastic properties, allow the use of HY esters to 
obtain sanitary and medical preparations which are 
insoluble in saline and which have the particular, 
desired form. These materials are obtained by preparing 
a solution of an HY ester in an organic solvent, forming 
the very viscose solution into the form of the desired 

ar_ticle ' an< * extI> acting the organic solvent with another 
solvent which mixes with the first, but in which the HY 
ester is insoluble. 

The esters of hyaluronic acid according to the 
present invention are all new, except for the 
aforementioned methyl ester of hyaluronic acid extracted 
from human umbilical cords and the methyl esters of the 
above mentioned oligomers of HY. Also new, therefore, 
are partial esters of hyaluronic acid with methyl alcohol 
and their salts with metal or organic bases. The 
biological and pharmacological activities of the above 
mentioned methyl esters described in literature, were 
unknown, as were their excellent bioplastic qualities and 
high stabilty. Also unknown, therefore, was the use of- 
such esters for the preparation of medicaments, 
cosmetics, sanitary and surgical articles and other new 
products discussed above which are a part of the present 
^ particular therefore, the pharmaceutical 
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oTr::^ 0 “ ing the airMdy ^ 

use TZ~* 

above mentioned esterified **“ 

and one or more of surh «.. f h y al uronic acid 

medicaments the hyaLront es\l7 ,B S “ =h 

preferably derived from n " 006 ° f * ts salts * s 

alcohols, but may ItsJ7 Pharmacologically inactive 

Pharmacologically amt^^oh" '™ * 

component represented by °* ^ 

its salts is to be observed in , ° ne ° f 

assimilation of the active s"eta„=e inTond^' 

are particularly compatible with thebT 

environment of the organ to be treated Th^ 1 ^ 1 
especially the case in -kk ,,. , J eav.ed. This is 

these medicaments cont * ■ 16 ° f ophthalffl °l°gy. Of 

vehicle, those for as 

important. The main obiec<- of the P<1 r w lc “ 1 arl Y 

rt^r f cycioauphatic ° r »««°<=y=ii= stLTt^iy. 

organic bases Cith ^7^ With ^"genic or 

hv _, ' h th exception of the methyl ester of 

9 h “re = *» ™ 


1 
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A second object of the present invention is 
represented by the pharmaceutical preparations containing 
as their active ingredient one or more esters of 
hyaluronic acid or one of their salts as described above 
including the total methyl ester of hyaluronic acid, and 
the use of such esters for therapeutic uses. 

A third object of the present invention is 
represented by medicaments including: 

1) a pharmacologically active substance or an 
association of pharmacologically active 
substances and 

2) a carrying vehicle made up of a total or 
partial ester of hyaluronic acid with alcohols 
cf the aliphatic, araliphatic, cycloaliphatic 
cr heterocyclic series or of the salts of such 
partial esters with inorganic or organic bases, 
with the addition, if desired, of hyaluronic 
acid or one of its salts with inorganic or 
organic bases, and by the use of such 
medicaments for therapeutic uses. 

A fourth object of the present invention is 
represented by the use of the esters and their salts as 
described above in cosmetics, and by cosmetic articles 
containing such esters. 


^ ^l^object of the oresent invention ^ e 
represented by the use of the esters and their salts as 
described above for the manufacture of sanitary and 
plastic articles and by these ar 4, ' '•les 

themselves. 


i 



Another use of *-v,~ * 
according to the invention reflrsTo T 
sanitary, cosmetic and surgical arn f* ""“'acture of 
hyaluronic eaters act a! v.a * * in "hich the 

substances which serve this ou™ for the basi = 

polyners Mentioned above ^ ' SUCh “ the various 

Another object o-f «.v 

represented by the procedures fortt!"* 10 " ** finall y 
asters of hyaluronic acid and of th pre P»«tion of the 
asters. * and of «>• salts of the partial 

Alcohols of the aliphatic . 
asterifying components of the “"“.*».»>• «~d as 
hyaluronic acid according to the * ylic 9roup = 
for example those with a -A • present invention are 
vhich may be saturated or ° f 34 ca *>°n atoms. 

possibly also be substituted brother^ ^ UhiCh Kay 
functionally modified groups * v r " functional or 
aldehyde, ketone, mercaptan” 33 a=,ine ' h y<fr«yl, 

orcups derived from these suc C h rb '” !Vl 9r ° UPS ° r by 
di-hvdrocarbylamine g roU p's Z ** hydr °=arbyi or 
"hydrocarbyl" win be used to ref 0 " ^ teria 
monovalent radicals of hy->-ocarb r not 'only to 

type, but also bivalent or t-iv^ent “ ““ CnH ^ 
alkylenes*' c n H 2n or "alkylidenes" Yh “ ^ SUCh 25 

groups, acetal or ketsi nH 2 n)/ ether or ester 

groups, and esterified o T"**' thl °* tfc * r thloester 
carbamide substituted bv on OX>1 ^ Cariamide groups and 

by ^ a «»up. or by LToU: "° re hyd --°“-' byl — 
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hvdrocarbyi radii*!* 9 *?*?* 9 * ?rou P s contain! 

^*loT l=als ’ such “ w 4 Mer * b ^ lo “« 

atoms. Such alcohol« * Ath a aa *iraum of s 

ne carbon atom chain b * y als ° b * interrupted in 

<"-* - « - =i tb. said tu^ti^r 

Alcohols of t-ho » w 

Preferably to be us'ed within ?" tloned Proup vhich 

invention are those witTa » b ° Unds of the pres lit 

o carbon at fi » e ltft a max imum of i? , , Present 

wi-h =. tal ' ketal grouos *..« ' th i9ether, 

1 -h a maximum of i . -epresent alkvl «>.« 

or 4 carbon af„.. grouos 

- r -n c ;:tr - - 

groups “rVe a^ l" ^ ^neTr ^ 

w’th a • ^fcylenamine or ai> v i Car caaide 

-Ch a maximum of a ~ . al *ylencarbamide 

special Ber ,H Carbon a toms. Q f th ?r ° Ups 

naturate-' a-d " Sh ° Uld b " * ly *» to th^* 

- a --d not substi tut-o^ . «ose which a’-e 

«U. those vtVh a l al « b =ls !- • 

==tyl aa, dod?cyi linear ch a ln . S u=h as noma'l' 

!:, h 1S 9««P, the bivalent aLoh'* 5UbStitUted alcohols 
:* oh as et hyi enegi y c o 1 Should be Hated, 

plycol, the trivrie^'aiLtrturaVtr 01 

wen as glycerine. 





-13- 


the aldehyde alcohols such as ta -* 

carboxylic alcohols such as lactil alcoh °l, the 

glycolic acid, malic acid, the tar t^^ eXa “ Ple 
acid, the aminoalcohols such as acidS/ ci tric 

aainopropanol, normal aain ° etha »^ 

and diethylated derivatives in th dl “ eth y late d 

choline, Pyrrolidinylethanol n < * * mxne fun <=tion, 
piperazineylethanol and the o ' Piperidmylethanol, 
normal P r o o y i ” r n C ° rres *°" d ^ derivatives 0 ' t 
“onothioethyleneglycol or its^lWi * U * y 1 . a 1 * ° * o 1 , 

“■ e rrr- - =r- such - 

foi louing should be * lcohoi = «,• 

alcohol, but for the aim n f ♦->, * lcoho1 and myricyl 

higher unsaturatad alcohols with on inVe " tion 

are especially important, s^ch as esT ‘T* b °" dS ' 
contained in many essenti,! • especially those 

terpen., such as ciZ^W -e -T Vitt to- 

linalool, farnesol, phyto’ ' "of^th ' ner01 ' R * rolido1 ' 
alcohols it is necessarv V . unsaturated lower 

propargyl alcohol. 0 f the °mlivh tT’ 31171 alcoho1 and 
attention should be given'to those tith 
residue and in which the aliphatic chain tl/ ^ be " 2ene 
4 carbon atoms, which the ‘ h 3 maxiaua of 

substituted by between ,\nd n r ' sidu e can be 

or by halogen atoms “ethyl or hydroxyl groups 

iodine, and in which'theII imh^t” 1 "*' br °” inS! and 
substituted bv one aliphatic chain may be 

.roup containing TeeT • £UnCtl ° nS the 

dimethylated or by pyr. 0 n d “ lne groups or mono- or 

cy pyrroiiGine or cnoe-idino 

* - ue.iame groups. of 
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benzyl alcohol M^^yH^ohoT. Sh ° Uld be ^iven to 

may deriCe'jrom^n" ali ^ h «i=- 
hydrocarbons, may preferable t ° r Polycyclic 

«=-. may be ZZ' it 2\ ° f « carbon 

substituents, such as those * y . contain one or more 
aliphatic alcohols of the , ab ° va for the 

oonoannular hydrocarbons .^Uoi^^T *“ 
to those with a maximum oi 1 2 carbon t *" 5iV ' n 

With preferably between 5 and 7 u atoIns ' th « rings 
be substituted for example bv b t = * r ° n atoms ' vhich nay 
albyl groups, such as m ethyl ettT D "“ T ^ 

groups. As specific alcohols of this ° C iSOpro Pl' 1 

cm be. mentioned: cvciohexano, , 9r ° UP the Slewing 
cyclohexan.troil and ' cyclohexanediol, 1,2,3 

(phloroglucitol) i no ~i*«i ' c y<=lohexanetriol 

from p-methane Lh ! ^ alC ° h ° 1S Which derive 

terpineol . l-te7il7 ^“^l. menthol. and* - r 
aixture of these alcohol '‘~ lneo1 and Piperitol, or the 

l.a terpin of thl , T “ '' terpineo1 "' l.«- and 

hydrocarbons with condense/ringt" stc^as "th 1 ^ 6 

thuiane 9 ' such as those of the 

mjane, pmane or comphane th P fnl1 , 

mentioned- thm.s, •. ' th followin 9 can be 

b-borneo^and ra^isoir:! 1 : ’ i ”’ 1 » - 

used f« 1 toe t e 1 s77s 1 of 1 7 hatiC P ° lyCyCli = to be 

Cholic acids and" steroids "" Ster ° 1S ' 

their synthetic XUal honion « end 

their derivatives. 77 COrtiCOStaroida and 

IS therefore possible to use: 


i ■ 


T 
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cholesterol, dihydrocholesterol, eoidihvH 
coprostanol, epicoprostanol, sitosterol 
ergosterol, cholic acid, deoxychol 1 c ° „ St 19 ” astar °l. 

«=id, estriol, estradiol, alu en /n ' lith ° Cholic 

alkylate derivatives, as veil as ’ * qU f 1 “ and thei c 
propynyl derivatives i„ position n thelr ethynyl or 
estradiol or 7 CT-m e thyl-i 7 ot ' ,T h “ 17 dC ~ eth y nl - 
pregnenolone, pregnanediol , ’ 

derivatives, such , „ , , J e!tostsr "»= and its 

. 1 , 2 -dehydrotestosterone and 17* ^ 1 ^ 7^7’ 
terone, the alkynylate derivatives L'' \ S ' 

testcsterone and 1,7-dehydrotestostercne Teh ” ° f 
ethynyl test os terone 17 « Mroae ' « 17J- 

norgestrel, hydroxyprogesterone cor^icos -^® ° 3 * e r 0 " a ' 

corticosterone, 19-no-esto,-! c ° r -l=°ster=ne, deoxy- 

testosterone and IS-nor.-Vt!'.; 5 '™' 17 ^'"' 11 ’ 71 - 
antihoraones such > " e ' h yr.yltestosterone, 

hydrocortisone pred C n y r 0ter ° ne - e ° rtia °"'•« 

fluorocortisone, dexaae*h S ° " * ’ pr!inis °l»»e, 
paraaethasone, fiuaeth ' betaneth ansone, 

fluprednylidene, clobetasol " “ ° ° 1 ° 1 ° n e ' 

deoxycorticosterone alfaxoln ' ne ' aldosterone, 

Aa esterifying coaponents *“ *£“*«”>■• 

srt^i^T ara usefui: 

saponins. * r ‘ th * dln ' «-igogemn and 

invention e Ire al t C h°e h °v 1 t *° be USSd accordin 9 to the 

vitamins d 2 and D-, 1 aai * ones, such as axerophthol, 

acid, riboflavine thiamin Urlne, lactoflavine * ascorbic 

' hiamine, pantothenic acid V a 

\}Jr C 
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Of the heterocyclic acids the following can be 
considered as derivatives of the above mentioned 
cycloaliphatic or aliphatic-cycloaliphatic alcohols if 
their linear or cyclic chains are interrupted by one or 
more, for example by between one and three heteroatoms, 
*.or instance chosen from the group formed by -O-, -S-, 

-N , -NH- and in these there may be one or more 
unsaturated bonds, for example double bonds, in 
particular between one and three, thus including also 
heterocyclic compounds with aromatic structures. For 
example the following should be mentioned: furfuryl 

alcohol, alkaloids and derivatives such as atropine, 
scopolamine, cinchonine, la cinchonidine, quinine^ 
morphine, codeine, nalorphine, N-butylscopolammonium 
bromide, ajaaline; phenylethylamines such as ephedrine, 
isoproterenol, epinephrine; phenothiazine drugs such as 
perphenazine, pipothiazine, carphenazine, homofenazine, 
acetophenazine, fluophenazine, N-hydroxyethylpromethazine 
chloride; thioxanthene drugs such as flupenthixol and 
clopenthixol; anticonvulsants such as meprophendiol; 
antipsychotics such as opipramol; antiemetics such as 
oxypendyl; analgesics such as carbetidine and 
phenoperidine and methadol; hypnotics such as 
etodroxizine; anorexics such as benzidrol and 
diphemerhoxicine ; minor' tran'ouilizers such, cl ~ 
hydroxyzine; muscle relaxants such as cinnamedrine, 
diphylline, mephenesin, methocarbamol, chlorphenesin, 
2,2-diethyl-1,3-propanediol, guaifenesin, hydrocilamide; 
coronary vasodilators such as dipyridamole and 
oxyfedrine; adrenergic blockers such as propanolol. 
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tinolol, pindolol, bupranolol, atenolol metrm i 

pr.e«.l.i, antineoplastics such as ' 

cytarabine , . ° aza undine. 

1103c undine ; antibiotics * 

chloramphenicol >, • * cs suc « as 

oleandomycin, lincomycin- ant< v'ral' 01 ” erythroinycln • 
peripheral vasodilators such' as\\ “ ^oxnridine; 

carbonic anhydrase inhibitors omcotinyl alcohol; 

.htiasthmatic and antUnfla r “ ■ ul ‘ >eart >U««> 

sulfamidi.es such as 2-o-sulfan^ „ ! ® 5 tlarai °ide; 

A ■■ su l"anilonoethanol. 

discussed above in c/->m<a _, 

esters nay be of interest where' - he yalUr ° nic acid 

fron two or nore therapeutical^/ actTveTvdl ^ 

substances, and naturally all tsoscsiM y ~ oxyllc 

obtained - . , . a11 P° ssib le variants nay be 

Which t„; t^s eC 0f di-t nter ! Stin9 *” the in 

^ of S ^^ e r ;,r 9rOU?S ^^ iron 

CUxTTS ~ ~-££:2 

P o : sibiy also b^: 

tha'Hi Z :™ “ e sane ° r 

tne esterifymg conpone.nt. m particular -ir * 

hand" deriving on °"e 

e. h m _ Mvuntiaaaatory steroid, such as one o- 

*±1**™ ftz ed pr :: iously ' and cn the other hand a 

ona ^cariis^ad ~ ^ ~ «-> - 

wit*- Gabova”. V- * St * rifi =«ion of hyaluronic acid 
* , abOVe BeRtl °ned alcohols depends firstly on th- 

special properties to be obtained in the various fiefs' 
of application, fo- 8mn1 . rieics 

to. exanple a greater or lesser 
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— to certain tissues 

total e Sterifi C atio„ l9 nf d hyaluron- eSteriflcat i°n up to 
lipophilic character and therefore 1 ““ inCr «« a Us 
-n water. For a therapeutic us I V"" 3 itS sol “tllity 
: 1! “*“tion. for eraLle it is **“ ”ters of 

regul “e the degree 'o, , “ MC1 ‘ 11 1 l-portant 

ensure, despite a good and i 1““°" ln «der to 
coupared to hyaluronic aci'd'T ^ ° f »P4PhlU. 
sufficient hydrosolubiity for lts sodiu o salt, 

10 ug/ml. Naturally it is * * XaDple ' » solubility of 
influence of the Jlecull 3 - si? 33 ^ ^ bear in m l nd ^the 
co^onent, which usually^e' 1 ” °* “ e *« esterifyi ng 
inversely proportional nann« Mdes -t ydro solubility i n an 
e esterification of the ca-w . alreatJ l’ been said, 

ecu hay play various role's ‘wt? h 9r °“ PS ° f h y a l«r=ni= 
different fields, for eJC ' ' ” ay be us eful i n 

esters as therapeutic agents or in" “ edicine us Ug the 
Plastic articles. For use lp "J« 9 ery using then as 

es'e- S t id that iC U Possible ^ “ alread y 

^verification e - , ' , u ° c °nsider the 

therapeutically whic * is itself 

^ ter0id ' Wlth hyalurc -^c acid as n a a r iinflaaaat ° ry 
‘ therapeutic efficacy. ans to improve 

Regarding simile -k 

hyaluronic acid acts alc ° h °l*> 

biol 01 *" 6 Vehlcle vbioh is =er-ec-l y Yo * P art icularly 
biological environment. „ V. Y Coapa ‘ible with the 

be u33d - ta 

y the present 
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invention, there , 

Phsrwacologically active !i co L, 3 1 ° f these 

Possible applications of t ^ COhols therefore the 
apparent as the indications a-e raspondln 9 waters are 
tree alcohols. Again, as has “ those tor the 

Partial esters with therapeutically h'" Said ' i» 

Possrbl. to esterify part'or al l alC ° hola * ia 
carboxylic groups of the h ° , the ra ” a ining 

Pharmacologically inert .iU£ "T C " po “« ^ 
er aliphatic alcohols such * 25 the sa turated 

al «*ol. ' SUCh as “hyl or isopropyl 

A Particularly i n '-p roe *.. 

invention is the possibility ^ or"" °* the p ««„t 
drugs than those: availab>e at Pre - Dari ng tore stable 
therefore on the one hand to taZT^ “ iS P ° aai “ a 
aCld wit h therapeutically i-'ac-‘< of hyaluronic 

typical indications of hyaliron" ^ aI ” h ° la use in 

tor intra-articular in 3 ec«ons “ ld such as 

lubricant. Due to the im Dr ' V " lare t«e ester acts as a 
relative to hyaluronTdase as c « the esters 

rt is possible to obtain quite **" free acid - 

action. 0n the other hard i- f 0nslde rable prolonged 
drugs with a -retard" aetio'rs , ? ° SSible to obtain 
esters of H y with theraoeu-i above-mentioned 

Possibly also salified with thl ““ve al t°»ols, 

liberation of the a «iv. bases.- 

that of the salified g ro ‘ M dUe to esterase and 

IS very slow. * to tne hvdrolitic action 

ror cosaetic use i«- ,* 

Partial esters of hyaluronic 5 a'*-***? 1 * Z ° USe total or 

C * a pharmacologically 


i ■ 
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aliphatic .Icon's f J ex lZ “ “»~t«r.ted 

of this type f lt “,t "■’■’-substituted alcohols 

oxacpxe witt bett«n 1 end s r Chai "' *•* 

specifically mentioned *** ° n atoms ' suc h as those 

jr mentioned previously j _ 

interesting ere these unseturet.d elccnds such , ".! 

one cr mere double bonds, such es vinyl or allvf T Z 
and their condensed derivatives suc h es ° h0lS 

polyvinyl alcohols or polyvalent ZZLZs 
glycerine. i n this caS p a1 -a. . lcohols ' such as 

accordino to the intend d so i is possible to use, 

- o the intended purpose, nixed esters 

deriva«~.““ “ B such as 

derivatives substituted^bv^oJer ^ 

alhyls witt between 1 end' 4 carbon at PS ' ^ * S 

^c^i^ 

cycloaliphatic* deriyed a frL a te 1 r nene tlC su=h C e°s h0 tt ' 

mentioned above , ' suc ^ as those 

and which may also beared' alcohols ' 

- san^rL:;::! r artlclas 

those listed - essentially the sane as 

" L5 ea a " ove for cosmetic usp m 

ester^fied^rou t0 *** inVention the Percer.tag^of 

for which tte° UPS d My 9reatly in relatl °" to the use. 

With regard iS inta " dad - a " d «-t is above all 

i • the use in the various fields <->-f 

application mentioned above. id 

esters 0 ^ 5 !^^! 1 ^ 65 ' h ° W6Ver “ th ° Se P artial 

leas., 5% and at nost S0% of all the 


r 
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carboxylic groups of HY are esterified anrf 

thos. with a„ esterified percentage of Hr especlall l' 
80 %. Percentage of between SO and 

The ratio between the nunber of different t^ 

ester groups nay obviously also vary <„ th ° f 

esters vr**** - the mixed caz^tial 

asters. For example i„ the case of two 

groups, the ratio varies preferablv h.r SUoh 

1:01 ' ^ the same is ^ e st eVs" ° ! - :1 “ 

esters intended for therapeutic use the rat • "° r the 

preferably between 0 . 5:1 and l-o 5 % 10 varias 

preferably also valid fo- -o-al" ’ i Ch ratios are 
partial esters, ^ they ... to t . " and ' in tha 

reference to ti. J cen '' b * „ ta * en ^eferebly with 

the inclusive number 'of eiterifTed aZuL ^ 

ncn-esLVfL\ oa '™: 5 '' 6 -' 5 ^ the 

ca.noxylxc crours nay be ken*- 
he salified r fl r < • * xepw ..ee or nay 

* s fornation of su*'' .*1^. > . 

“• —r; = ~ ~ == 

from alkaline earth metals, such as cHoiur'o-'-^r ' 1 " 5 
cr aluainun salts. aa^nesiun 

Particularly interesting are the sa i*c u<k u 
alinhV-* eSPeCially nitr ° 5eni2ed basas and therefore 

aaines^ C/ arylaliFhatic ' cycloaliphatic -or heterocyclic 

These ansonic salts nay de**’ve *- 0 -n a-- 
acrpr^v, „ , _ . y ae “~ /e --°n tnerapeucically 

acceptable but inactive anines o- • 

therapeutic action o- *h @ - ‘ SS Wlth 

^ °" whe forae - the aliphatic anines 
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■>9«nt3, vasoconstrictors cho ° a 

cholinergic antagonists, adrenergit » n ' rgiC agor ' ist s, 
“Agonists, narcotic antagonists «ren.rgi= 

listed in the inventLn^d ^g^rditg 1 ' ^f^***' 3 r ° u P= 
esters nay be quoted as, eranples of 

. •—wording to a particular aspec 4 - r>* 

invention the new hyaluronic este-s and th ■ P rese "t 
be used a 3 aa SXCellent Veh * / their salts »«y 

active substances. To this end it • whera ? e uticaily 

total esters or the partial " P ° S5ible t0 
partial esters in the ro ‘ ° f the sa lified 

exaapie with one of Carbo3cylic groups, f cr 

therapeutically acceptable but^" bVol 0 " • * SUbStances 
above all with alkaline metai s \ Q 1 ^° giCally activ *, 
These are the above ae „ti ' example sodium. 

association containing two co*" 6 BedlCaaents aa de by 

mng trfo components: 
component (i) _ _ _, 

substsnes or an associ^L ‘“C’'" 117 iCtive 
substances; and * u or aore active 

Conpcnent (*?> _ - 

Partial or ^“ S V “ icle uprising a 

alcohol, or the , ‘yaiuror.ic acid with an 

organic or ino^oanic with an 

Of hyaluronic acid or a ■ ^~ h ^ additicr - 

organic base. * “ erso * w i-h an inorganic or 

-he hyaluronic este-«t ■ 

aedicaments are above all - c ,7 < Z v . h * "“•* ^ 

alcohol is not its.i, Dh 7L 7 *sterifying 

-- Pharmacologically active, f cr 


l 
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\ Slj ” Ple allphati = »lc°hol. as described above 
Hsdicaaants ot this type in which the ester el7o fs 

pharmacologically active, for example a simple aliphatic 

Medicaments ° r thi = ^ in 

:™; d in f ”: this — »* - i-utr a?r 

, °" e ° £ th ' * Stars Scribed above 

-.-9 om alcohols With pharmacological action. 

in the same way, the invention also includes 

itTl^Z:AT\ tyP ‘ ^ UhiCh *“ — »* Component 
These h. Vlth thera P eut i«Hy active bases. 

ses may be the same pharmacologically active 
substances vehicled in the w ^ Y active 

mixture in ^a-a*omc ester, and the 

n this .case, as described below, therefore 
contarns^salts of a partial ester of hyaluronic acid wltt 
- peuoically active bases, possibly in the presence of 

-he^o'th* ° f . aCtiVe basa com P one nt (l). The case Mv on 
xubs-n« r is "t - Dr * sent i*«li "here the vehic'led 
" 0t 0t a basic na ture, and free carboxvlic 
froups in the hyaluronic ester are still salified 
u - a F®utxcally active bases. 

Phe-e-or.Th ^ hyalUronlc astars »= « vehicle allows 
d-s-'-illt „ Preparation ° £ ‘he new medicaments 
„t aiova ' including 1 ) a pharmacologically active 

sucstance or an association of two or mo-, of such- 

substances and 2) a hyaluronic ester as described above 
. . ° nS ° f sa ^ ts ' and such medicaments are a further 
^ invention. In such medicaments, if partial 

remal -° USed ' the P cssible salification of the 

mng carboxylic groups is carried out preferably 
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with therapeutically neutral < 

-p.el.il, with alkallne le :^" 1C “ -sar.i= bases, 
anaonlum. should the active subatae sodi ua ot 

corresponding association of svb't* 0 ** 0 ™* W ° r a 
groups, such as for exanple basi = 

groups, and if partial esters of hyalu J„T ^ aaine 

be used with remainder -r*. hyalu ronac acid should 
corresponding salts are -1 carboxylic groups, the 
groups and these basic ^ CarbOXylic 

therefore include i n Da — i t * Th nedicanents 

hyaluronic acid partially* * ” ters ° f 

pharmacologically active subs-a " * ly sallfle d with 
character. As describ^^^ 
a-e the associated medicaments of th U Y 12! ? ort: ant 
here ' - ^ich Component a < s \ * Ascribed 

active substance for tooical use " Pharmacologically 

The use of hyaluronic esters as a • , 
w° oe applied topically «, Bart < e , * fo ‘ crugs 

ophthalmology where a ^J u1 ‘ rt ~ CJlar -y useful i n 

observed * - CJ -ar compatibility is -<-> 

. * -“-or the new products vi-n *->,* ^ ~ e 

epithelium, and therefore exce^'er- <- ." he corr,sa i 

any sensitization e^ec-s ~~ ^ 0 - era -° i:L -ty, without 
medicaments are administe^ ********orm, when the 
solutions with elastic-viscose ° f COncer ‘ trate d 

solid form, it is dcss^T. “ or in 

stable fii as which a^e oe^^c-lv A hoao * eaou * a -^ 

on the corneal epithelium * ^anspare.nt and adhesive 
bioavailabilitv of <-s a ' guar anteei?ig prolonged 

«oellant preparations vith 'a ri't^VfV.w' "*""*** 



l; 
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s uch ophthalmic medicaments 


“it r r 
™r: j-r—«“ - ;vu ~ 

P • This, for example, is the case < n *v 

inactive keratoconjunctivities, pinTey^ « ?£ Tn 
Presumably Uh for h th ^ 1 C “ tle ' and 9 ° ats - 

etiological factors and nor. pa^ticulaSy: * i7 cattle^e 

(even"th r 0 T 9aniSm t0 Moraxella ho^s 

deluded ° h th6r a9e " tS °' * Vlral ° rigln should "Ot be 

excluded, such as for example Rinotracheitis virus 

cessive lachrymtion, followed by purulent exudato 
conjunctivities and keratitis „/«. exudate, 

fever i « c e ‘ Keratitis, often accompanied by 

Particularly °< appetlte and milk production. 

final St""/ are the C ° rneal l6Sions ^ in the 

its ^ 9 ” ay eV6n ° aUSe Perforation =f the c=— 

“*!i d ! CUniCal Pr ° 9ress <*• disease varies fr^ 
a few days to several weeks. 

used for VaSt Selection of chemotherapeutic agents are 
rea ment, administered both topically (often in 
association with staroid antiinflammatory agents 
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systemic, 


including: tetracycline« 

oxytetracycline, penicillin,, such as c^n “ 

benzylp.„i=in ln , sulfonamide^ poL“i„ B ‘T ^ 

with miconazole and prednisolone^ chl (associa ted 
tyloain and Chloromycetin. Topicii ^ 1 ° ranphe "i'= 0 l, 
disease, desoite a PI treatment of the 

unsolved problem, iS Sti11 •» 

used so far, it has not h & oculistic preparations 

another, to obtain th P ° SSibU *" °”“ — or 
concentrations of antibioti 3 ? * U * * ° * 117 6fficient 
lachrymal secretion Th-'s i ” 5 ” lpha,ide = in the 

case o f solutions*, ToZia^ ^ITT^ ““ 
position of the head in *>,. 5 . th lnly inclined 

also true of semisolid med^UT « **“ ““ ia 

excipients do not possess the n ' h commonly used 
adhesiveness to tte corJi “ w Cities of 

usually have a hint, ace ' Slnce they do not 

-stale J - — 

same (i.e., there is a * distribution of the 

sssl us?; 5 :;:: 5 ;:: ::^r 

difficulties can be* ° f th& Present inv ention these 
hyaluronic acid ester 11**°°*^ ^ Presence of the 

in fact allows the f Q * ** iCle f ° r ophthalaic drugs. 
AOWS the formulation of exee»n<aT,f- 

with no concentration gradients of thPreparations 
and they are therefore perfectly ho a=tlVe SUbstance 

transparency and excellent T 

epithelium, with no sensitization 


i] 




"1 
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ve,icu ng ° f the active substance ^ pQssibiy a ^ 

medicaments My ^^coursT^ Pr ° Pe , rties of the new 
other then /phtL™^ 'Tht^ ^ ^ 
dermatology end In diseases of thi s/ Used in 

example in the mouth. rurtheUre t^T ** 

obtain a systemic effect due to the effect ^ 

transcutaneous absorption such «• ffeet of 

these aoolication? ln sup P° sit °ries. All 

veterinary medicine ” ^ *“ hU ” an and 

medicaments are p.^icul"./”^^": 1 ’/ 

inclaaes % 

Po /“ y OI theS * therapeutic applications, 
invention is mentioned. “HTto b ’ t0 tha 

inelu ^e the =-:: sociition ° f ° ne - -e 

te defined in'regard't!, °* *“ 

t^sT-aTh,, a. 5 use ln the various fields of 

tt sMn b —*-» •£ 

sectors of anon *'• . specifying the various 

tissues to be t r! 10n Wlth regard to the organs or 
use ophthal reS * ' SU=h * S ' With teference to topical 
gvnecol 01 ° 9y ' dermatology, otorhinolaryngology,, 

of internal an91 ° l09y ' naur clogy or any type of pathology 
applications °J 9anS VhiCh My b * *«« ad »«* topic!? 

ppllcatrons for example with rectal applications. 

applies te as 1 " 9 aCti ° n ° f ^^tonic esters also 
to associated medicaments of the type mentioned 


m 
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above in which the active suh**-, 

topically or by nasal or rectal absent- ” 0t ° nly 

by nasal sprays or preparations * ^ tl0n ' for example 
oral cavity or the pharynx but in f alati ° n for the 
parenteral route -toy e , Ut also h Y oral or 
subcutaneous or xam P-e by intramuscular 

absorption of the drug ? ^to” the ** ^ favo * a 

new medicaments can therefore be aPP * 1Cation cite * *he 
the fields already mentioned i ^ a - Dar - from in 

'«* medicine, su J as actors 

pathologies of the csrdiovTscula- sv'^' *" aXaDple in 
Of the respiratory system th ‘ yS " ea ' ln infections 
renal system, in diseases of an'e^ 15 ' 51 "' Systea ' the 

in oncology. in psychiatry et; OC Td° 9iCal 
classified therefore from J e po.^ "f . alS ° be 
specific action, being perha-s Tne's-v ! “ ° f their 

antiinflammatories, wound he^Vrs ^ analSe3iCS ' 

adrenergic agonists ~ ' antlaic robic S/ 

antirheumatics, antibype^enslve^ 1 ^ 5 ' CytOStati ^ 
hormones, immunostimulants and 1Uretlcs ' sexual 

example, one of the d"g s having^“peasants, for 
described for the therapeutically acXe^aT^ 

r n " 0 n :nr/o y x c ~ ^ “ul;: 

nay also be tcl-o. 0f -ticne/ mediants' 

o/two cr be m'cr: CC «tiv n e 9 a " 

known medicaments. ' &S contained in many 
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n ^ications Bay be fnr 

antiinflammatory, wound heal^gWd * i0tiC ' 

effects. lng and an tiaicrobial 

b« ^rr a : P :: h :r a r coi : 9icaiiy acwve «**•»««. *» 

invention are: basic "and" 1C *“ e " ts according to the 
aminoglycosides, macrolides ""tetr ^ 10 antlblotlcs such as 
such as sentany = in, n'.o.yci^ “*tr« t P ' PtldM ' 
dihydrostreptoraycin, kanamycin, ani'hacin r k ' 

•pectinoaycin, erythromycin oleand ' ”“ yeln ' 

spiramycin, oxytetracyc'l ine ralTl't Farbo " ,ycin ' 
bacitracin, poly«y*i„ . ' rolu «‘->=y=Hne, 

thlkoramDhenicol lincon •" 9 =°listin, 

nystatin, and possibly their salt ' 9 ' 0i:ulvln ' 

nitrate, or associations of the sameTt “ “ 

or with othe- active between themselves 

below. gredient S/ such as those mentioned 

according ^ ** ™ advantage 

antiinfectlvea such ’ d 7 ~ 1 lnVantio " *«* other 

eulfamidics such as sol*/ '““Ratine, mebendazole, 
sulf’* soxa*Bi ulfacetamide, sulfadiazine 

iododeoxyur/nr 1 ^ 13 antituaoral s such as 

trif luorothymidine , VcycllCiV " I th * U * " " ° * " * * '’ 

' iJU - 5 ■ 

d e x a a e t: h a s o n o _» ries > such as 

fluorometholone medr^ r ° CO r 1 1 so " e - Prednis o 1 one , 
tholone, medrysone and possibly their esters, for 



1 


I049d 


example phosphoric acid; non-steroid anti^fi, «. . 

SUCh aa i"^»=thacin, oxyphenbutazone 

wound healers such as epidemal growth factor ^?" ' 

pilocarpine, methcholine, carbomyl^holine ^ aceclTd h 33 

snrrs:;-;r»;~' 

‘«nne.gic antagonist a rues S ueh ac5 

th.ir salts; adreneraic agonist d-u"* 

noradrenaline, adrenaline,' naohlzoKne ns-hox-^ “ 
possibly their salts* a^>- * * ' netlloXaB ine and 

prooanolol ant ^ onist ^ such as 

-; P roioi,' ^LrZZl^r* 101 ' «- 0l01 , 
—rin, labetoloi an'd S ° talCl ' 

-xamples of the active substances t<-> h- , 
or in association anon, thenselves or with o-he'r a" 
principles in dermatolocv a-e- - he - s * acrive 

antiinfective agents . ; herapeutic . »9«nts as 

antiinflammatory, cytos^atl °‘’ ics ' antimicrobials, 
anesthetic agents' and n- hV Cytotoxic ' antiviral, 
screens, deed Ss L ' a ** nts ' SUCh a «» 

i.f.ld! i, ! di.inf.ctants: nitroflurzone, 

, orhexidine, and derivatives of 

antiinfr Xy9Uln ° line * nd possitll l' rheir salts; of the 

such as ““d° ty ° S<intS 3bOVe 211 «*• -rticosteroids 

dobetasol t niS ° ' dexaaethai< ="®- flunethasone, 
clobetasol, trianomolone acetonide, betanethasone an^ 


I 
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cneir esters. 


«■ «»• cyt=;ox7= 

Pdophyiiin. of the anesth «. • Uraci1 ' methotrexate, 
bensocaine. anesthetics dibucaine, lidocein. 

This list of course only a iv e , « 
any other agents described in the ^ 106 €XMples an <* 

As associations of dnigs to be ® ay be Use d. 

the various antibiotics shLld b “* ^ derinat ology, 

erythromycin, gentamycin „e OBV “tinned, such as 

B, among thenselves, or associat^' 9ranicidin ' Polymyxin 

with antiinflammatory a tTn f ***** antlblotlcs 
corticosteroids, f or examnie *5 nts ' for example 
hydrocortisone + neomycin + poi ™ 00 ^ 30 " 6 + neoiDycin ' 
dexamethasone + neomycin fi^ ^ B + gramicidin. 
Prednisolone + neomycin' t-iTm 0 * 6 ^ 010119 + neoaycln ' 
gramicidin +. nystatin, or' any ot h." * + ne °* ycin * 
conventional preparations, 

not ° f c °u:;rn:i;:rt: f tr^irr substances 

above mentioned sectors of »Uic£ itT " ^ ° f 
associations similar to i-k possible to use 

— Pharmaceutica^^n^ *“ «“ 

a basic character, the ^alt^ ^ ^ * COaponent C 1 ) of 
Partial hyaluronic ester • hlch are ioraed with a 

— ~r b.“ f “^ l0 in; P r ^ir- is — - 

remaining carboxylic 0 m„ YP ' that ls ' all the' 

part, zi: by g i;::iz y saii - ,iea ° r ° niy •» 

esters - neutral salts The n h ” " * Cid Salts ' or 
are to be kept free uiaber of acid groups which 

Kept free say be of importance for the 



0216453 


- 33 - 


preparation of medicaments with a particular „ w 
versa, it is possible to use an excess of 
(1), in which case all the carboxylic orouo component 
tb. hyaluronic ester are «li*i*" 

it is ;zi\ n i:: z ~ ion 

starting from previously isolated * ■ hlS type 

cai tc < vw • snd possibly pujrif ied 

powder's, „h<ch 1 "or 1 at' 1 anhydr ° US « -Orpheus 

the tissue tt b t eL SOl ”“° n 

se t.eaued, cnaracterizsd by v-: S coalt v 

elastic properties. These cua^ties are i a. • Y d 

tore or less' =once «^ZZlZZZT 
possibly with the addition G - Q -h . ° r Saline ' 

additives, such as for or 

regulate the pH and os-o-’c *— * * a -neral salts to 

possible to use the salts also for the COUrSe 

9«ls, inserts, create or ointments cc^- 5 ’” P< ‘ r * tion ° f 
cxc is i cr ^ • ' °n>-aining also other 


1 r ingredients u 


foraulatiors e* w.auitional 

* °‘ " hese Pharmaceuticalprecautions 

According to a naior asner-*- a.^ 

howeve- the *«„,*.! J aspecw of the invention 

cve - ’ Me aedicasen^-s ear ,a- a .• _ r .. 
or their sal-s w^tw J ng uhe hyaluronic ester 

substances as a “ ‘ “ aera - Deutlcilll y »=‘-iva or inactive 

v'ith an am eni<= 6 arS USSd alone ( ex =ept possibly 

Ilf the T e0 - US SOlVSnt) * A1S ° lnClUded th. invention- 
he mixtures obtainable from all the types of 
asedicaaents j , ypes of 

.. scr.oed here, mixtures of the ct-, D 

medicaments, and also ooss^biv a< ** U P B8 

* * Oi t.he new 
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hyaluronic esters with free hyaluronic aei ’H 
' Of their salts •f, * ronic acid or mixtures 

salts, for example spdium salts 

Component (1) according to the inL^ 
be associations or mixtures of too " " ay als ° 

possibly also with other princes ***** a " d 

ophthalmology a "ciples. For example, in 

antibiotic 11 , t l Y b * — 0 = with an 

vasoconstrictor or witi* gi “ ti0 substan< =e and a 

antiphlog^r^~ 

antibiotics, a mydiat-ic or a „<„t< ”° re 

antiallergic agent, etc ° " WOU " d healin * ° r 

associations of ophthalmi; dr^gs mTbe useT 

beta h m 8 eti ePhrine + Pbcophate hana^“n “ 

~ similar 

ophthalmology, SU ch as roll* r * used in 

gentamicin, tetracycline. -acyclme, neomycin, 

=omoon I ent i ar e as PlaCe r° £ 3U,t °“ aCtlva substance 
use; such a =1 °" S ° £ “ Ctive substances are 

basic a t' mentioned above, the salts of the 

h“lu--. c al e d SUbStan=eS an< * tha P ar tial ester of 
v_e,i , 1 A * ea sai._s of one or more of surh 

w- r-xsr jr. of - 

zir^iTt:: T tied with aetais ° r ■“•“ p ’«^o^ 

• For example, it is possible to pretare sa 1a - - 
* * 1 ester °f hyaluronic acid or of one of the 

pha^Lcti* fra< ' ti ° ns H y ala stine or Hyalectin with a 

alkanol and^with a^ce-f* alC ° h01 ' f ° r eXMple a lo “er 
With a certain percentage of salified acid 
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groups With the antibiotic kanamycin anotn 
of carboxylic groups salified with th. P««ntage 

phenylephrine, and a remaining " h vaso <=°nstrictor 
«oy be, for example, free of LlIIIT^* ° f 8=1,1 Srou P s 
Of the other above mentioned metals * jt^s T*™ " ° n ' 
to mix this type of mixed salt with free \ P ° SSlble 

or its fractions or their metallic salt hYalUronic a =id 
above for the medicaments contains ' aS indi <=»ted 

active substance With the af sabts one single 

esters. h the aforeE entioned polysaccharide 

Of the examples disc’ssoH * 
dermatology it i, possible to understa ° Pbthalno:1 °9y and 

-ed in the above meLlL ^~ ba 

tor example in otorhinolaryngology .T ”*' SUCh as 
internal medicine, for examplein ^do ” ln 

Preparations may therof en docrinology. Such 

antiinflammatories, vasoconstr7° J-V o- f ° r eXaaple 
such as those already mentioned f VaS ° COIpresso « 

vitals, antibiotic, f ° r opht halmology, 

^= neS ' che a iothera P ics^”“Lt7b a cto^ a r s Snti t r ‘ Cd 

mentroned above for use in dermatolo^" * ' ' * ls ° 33 

The associated medicaments 0 - 7 v , 

Wlth a Pharmacologically active subs- * 7 r ° niC ester 
other pharmaceutical vehicles s ^ s - an =e may contain 

below for the pharmaceutic II • “ tho “ Da "“°"ed 
hyaluronic este-s anH * P - e?aratlons containing onlv » 
ointments, creams' "AT appear in the form of 

capsule., aqueous o r o i 1 y“ ~“ CapSUles ' 

su ? posit ories e-- « " - - o n s , sprays, I 

' kOUaVar ' a —ding to a perticIU | 

I 
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aspect of the present invention it is preferable 
aedicaments containing an association *!* f * rable t0 Use 
-d (2,, vith component ( as Cl) 

a o ?zT:j° ivmt such - »: apart 

are of inVantl °" th * 

particular importance, according to each e„„ 

those with a degree or acidity suitable a 

oarti T eXa " Ple in th * abOVe -antioned salts cf the 
partial ester of hyaluronic acid with a h.Y.o .? 
substance nav ^ w basic active 

, may be done by suitably regulatinn +.w 
quantities of polysaccharide, of its salt! ! * 

basic substance itself Thus f ° f “*• 

aciditiy of a sal- oVVh ' • !taBple ' if the 

acid with a basic " * Partial ester of hyaluronic 

free acid cron ls too tigh, the excess of 

acld ® rou P» =ans be neutralized with the 

-TI££ £ ° r . exaapla with the hydrate 

wxr potassium or ammonium. 

Msas ^ P-euarina ffv r, tfn nf ^vent^ 

The esters of hyaluronic acid according 4-w 
MtsrYf” “ ay ba Preparad by -thods known per w for the 
treatment at f QI - °* CarboIcyli = a cids, for example by 
alcohol • ° iree hyaluronic acid with the desired 
as strong 1 ” Presanca ° £ catalyzing substances, such. 

t™ or with” 9 ”" 10 aCldS ° r i0niC exchan 5 e rs of the acid 
t" 'd “ " etheritYin ’ egent capable of introducing 

InLZ c alC0hOll= resid “* the presence of 

or organic bases. As etherifying agents it is 
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possible to use those known in literatus 
especially the esters of various < . ' SUch as 

organic sulphonic acids, such asT 9 /" 10 acids ° r ° f 
hydrocarbyl halogenides, such as methyl raClds ' that — 

or neutral sulphates or hydrocarbyl acid i0did<! ' 
carbonates, silicates y acids, alfites, 

sulfonates, such as methyl ° r hydr °= ar ‘’yl 

or methyl or efhyl chlorosulfonate^ P ' t0l "' n6sulf °»«« 
robe place i„ . suitable sol ^ 

preferably that corresponding » the 1 alC ° h01 ' 
introduced in the carbowi alkyl group to be 

0-0 take place “ y 

ethers, such as diova 9 su ch as ketones, 

dimethylsulphoxide. As a solva "ts, such as 

example a hydrate of an alkaline er’,^ 1 * td Use for 
or magnesium or silver oxide or a bastt stltTr 
i-hese metals, such as a carbonate, and of an ° M ° f 
bases, a tertiary aaotised base suet' ° rSanic 

collidine. In the place of the "l.. ' " 

-o use an ionic exchanger of the basic ? ° SEible 

salts or salts with ^ ae ' al 

ziTz :l rrr subs \ ituta — 

out also m«a^tiri h /r a a ~ —• 

esterifying agents ar» a i 1 7 b * USed * The 

above and the same a V ° ^ thlS CaS ® those mentioned 

Preferable to ? *“ th * • It is 

dimethylsulphoxide and dimethylformanide t' “ a,,pl * 


i 
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in the esters obtained accordina t« ^. 

« according tc the ether procedure dlsorilll V”"'*' 1 " 
free carboxylic groups or the ° hereafter, 

salified, if desired, in a per w L * “ SterS “ y be 

howeve^'b^Vrepared Vo"d' “V"* Pre?ent invention may. 

Method Which nay be generally" appMed't^ tTe p° * 

Of carboxylic esters of d t the P re P a ration 

carboxyl groups. This meth / C P ° lysaccharides with 
quaternary ammoniuim salt of ° f a 

containing carboxyl groups with an ^eth P ° lySaccharlde 
preferably in an aprotic oraanic , etheri mng agent, 

e = i0i= Polysaccharides It is A * 

example, apart ( ro,*« 

polysacchariddes of animal or vegetal 

synthetically modified derivatives of til I " d 

a=xd hemicellulose, obtainable from IL al.allT' SUCh 

of certain plants an-> „ alkaline extracts 

whose disaccharide component's' alTItT ot ’‘-■’lens, 

acid and D-xylopyranose, (see "hl /arlohld D ; 9lUCUr0nic 

Pignan, pages sss-sss - *. t . Whistlel T* TT? ^ 
Pectins and acidic DQ i ve s u ' * M * c °rbett), the 

sane, that is P lysacchandes obtainable from the 

obtainable from" plant ^ cturonan , acaidic polysaccharides 

tragacanth, and flnliTT ^ 

from seaweed such as 1C polysaccha rides derived 

Material it II J = “ d = arr ^~- As starting 
Molecular fra«W It P ° SSible *• «« also the 

above "* »* «" 



l ' 

t t 



solvents 

4. — 


solvent® f^ererabl» 

su “hoir;:: ic 

aaalhylsulphoxides, especially d f artlCUllr lo “« alby^ 
lowor alkyl dialkyiaaia^, di “«hylsulphoxide, * d 

^thylaceJakr ‘^'-abide P „ 

«• n-'TiCrrpirr- «• - - ™ sl , rM which 

SS: ri::; h a — eth,rs - 

lllth 1 " ° r ° 1 • » » " p“a To ", l0 **l * U in * P«i»t. 

“etiiylpyrrolidone. r 1 * 1uor Pe thano 1 * anH 

The reaction 

temperature range 0 /* b ! ffe<=ted Preferably at 

especially between v etw een about o°c anrt & 

ml _ 1 oe «-veen about 2 sor , .. *- arj d loo°c 

about 30=c. 1 c «d 75 o c , for =- 

The esterificat*v« • 

adding by degrees the ..** .'? rried out Preferably b „ 
mentioned annoniun salt to ol 9 i9ent to the above 
solvents, for exanpie to - fhs *■>*■'» 

As an albylltlno Q 1 Mthyls ^Phoxide. 
oentioned above, especial 9 ! 6 " 6 15 pos sible to use tho 
examole alfcvl t, , - y th » hydrocarbvl h,, hose 

, Y1 taioger.s. As start, •„ Y hai =gen s , for 

!\ * 14 is Preferable ta ’ quat ‘«»ry annoniun 
tatraalhylates, „ ith Use «»• lover an ; „oniu“ 

!" d s c a r b on Preferably betveen " 

tatrabutylannoniun i, US ed r. *' hY aluronate of 
^ese quaternary annoniun ’salts' b* P ° SSibla to Prepare 
° f aCldlC F ° lYsaccha ride, erll'ZTl* 
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.. hentioned above, especially sodium or potassium salt i„ 

aqueous solution with a salified sulphonio reTin tlL 
quaternary anmoniua base. a 

The tetraalkylamoniuB salt of th» ~ . .. 

polysaccharide can be obtained by freeze drying the 
eluace. The tetraaivwi.. • wrymg the 

compound^ of the new 
with b ^ eriVln9 rro " inf «ior alkyls, especially 

ro^\;o"h.To e :-ect“: t 6 tre rb : n re“ oms ' are new “ 

surprisingly, such salts have provided ^ "sYl^lV i n 

esterifr^ 00 ^ ° r9aniC S ° 1Vents ' and this reason 
" ateriflcati ^ of acidic polysaccharide according to 

r Ve aentlone d procedure B is particularly easy and 
gives generous yields. it is th»«# ^ y and 

tr-i 3 kinrt ? therefore only by using 

nJL.r t procedu « that one can exactly dose ts. 

Wh-h art to'b 9r ° UPS ° £ aCidi = P°lysaccharide 

n * v3 are to be esterified. 

.v, T Pr ° CedUre B is ver V suitable especially for 

: : preparation of hyaluronic esters according to the 

--CndHr^r- ^ Parti=Ula - —ore, as 9 startL! 

=a“:! "f h , ne " Pr ° CedUre ' th * ^ternary ammonium 
I-;'- w T C iCld ' eSPCCiall >' deriving free 

'« * eSpeCially fro ” slJcyl* with between 1 

^ ° n atomi *' are hew and form a particular object 

w ~ w,it= P*ssent invention. 

= onsi°s n ts Variati0n “* PreVi ° USl ^ d «=ribed procedure 
consists in reacting potassium salt or acidic 

r::: . “id*. sodi ™' suspended in a suitable solution 

as lmetnylsulphoxide, with a suitable alkylating 


'ft?- 

P- 


l 


i 
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agent in the presence of catalvH 

gu a tern ary a aaoniua salt ^entities of a 

tetrabutylauunonlua. ' SUch as iodide of 

the present invent ion^i-T is pol 6Sters acc °rding to 
-ids P f any or . gi ^ - Possible to use hyaluronic 
extracted froa th . above ** tor the acids 

— t.rials, for example fr "» d natUral starting 
preparation of such J ids ' C °" bs - *hl 

Preferably. purified hyaluron ^ ^ liter «ure: 
According to the invention aclds ara “*ed. 

hyaluronic acids comprising m^e=“« USad ara 
integral acids obtained direction fracti °“ of the 
organic materials with molecule i eXtra « i on of tha 
vide range, for example from »n ! 9 var ytng within a 
10-4 million) to 0 2, ,Z - ° * (f!H * «-7 - 

veight of the integral acid havl ' ° f the B °lecular 
13 a ^-llon, preferably betw " 9 * " Uaila r “eight of 
factions may be obtains, w'i'A ” “ d Such 

describad ^ literature, such- . lous Procedures 
oxy iring, enzymatic or physical ** * hydrol yiing, 

cechanical or radi.tion’l “f* prTC *«“res, such as 
extracts are therefor, often ^^ TT '’ Pria ~*ial 

Purification procedures (forext" thaaa =»e 

Bal azs et al. quoted above in "r 366 th ® article by 
* h - -P—tio. and purtfica"°r s * *»U.tri.s.,f 
factions obtained ar= L,“ ° f tha »=lecular 

ior example by molecular fi'lt'r'at'i^.' ,' 

according 00 ^° L^tilTu^or ™ SUitabla use 

is lor example that known as 
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the esters 'of^t*! l 3 'P°rtant as starting materials for 

factions obtainabl.’VrThyaT^niT ™ *? 

*»■ “ — ^:z ^ h T 0 TT on Hyaiastin * 

100,000 while th . fraotlon Hy'alectln^r* S °' 000 t0 

molecular weight at a. Y tln has an average 

?“•— motion 'J ^^Zilllr 130 ' 000 - * 

isolated and characterized as h*v< ° S has also been 
weight Of about 250 6oo to ab 4- *”* *" aVerage molecular 
fraction Bay be obtained wit^a ^jUid 0 *# ThiS Coabined 

hyaluronic acid available in the patt° ? P% °* tot ** 
material, while the « * • Particular starting 

“ ith a yield of lot and = li 0 e n f Hy!> t* Ctin " ay ba obtained 
yield of SOS of the starting w^° n Hmastina "ith a 
these fractions is described in th. °* 

The salification of hy «•!+•>, 4.v P A C * 
the preparation of starting salts fo^tiT metalS ' for 
esterification procedure of the f Particular 

described above is pr , T -- f y, ... . . Present invention 
for example bv react! . ” a pey ss hnown manner, 

quantity, f or "example ^it^ ***** calculated base 

basic salts o t h ali ” e “ -***' 

hicarbonates. -atals, such as carbonates or 
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in the partial esterc 

is possible to salify all the remaining^carl ln ^ nti ° n it: 
or only part of them, dosiner th® v ? arbox y lic groups 
obtain the desired 5 baSa ^"tities so as to 

With the correct degree of' lV ■ • Salificati °n- 
obtain esters with a wido *- n xt As possible to 

constants and which T ' 

solution or » in situ" at th.?• deslred PH, i„ 
application. lne of therapeutic 

01 the new products of the oresent i 
particular importances are the sst" ' ™'""' °* 

SZZZXZZ..*”- — - - 

Ol the T p h ;e p P ™ modifications 

salts, in which . procedure u inter 4; t e “ er t S and the - 

stage or started with an ini- .. * Pt d at any ^iven 

the remaining stages are ca-rTed ^t C °“ P ° Und on whi <=h 

starting products are forced In situ " *" “ hiCh the 

The invention is in us -r a f^ 

Espies which are not intended to be “V ‘ r ° ll0Wln5 
invention. . ° .-uaitive of the 

Preparation 

ior JZ2TTZZ12 r describc the 

utilised in the present inv.-.^! 1 ” 0 " 1 ' aCldS fracti °"o 


I ' 


0216453 


44 - 


Ex am 



in . *lT m °LiTZ C T S ' t300 ° 9) 

mechanical h.“^ er homogenized ln . 

Piaca* in a sdal^.^r r *’ 

Tna“ h oi n e treat " d " ith 10 VOl “" eS « anhydrous acetone" 

Tt for 6 hours at a •**- •* >oZ: 

IS left to separate for 12 hours and the acetone < 

iscarded by syphoning. The acetone extractio 

repeated urvhii +-k^ j • extraction is 

whole C is T" ° f The 

ienper^ul^ ormrs “‘ndT ^ 

« —red coohs. Tubs Z'ZLZS"* ^ * 

««.sti°c°„ liihlep'aTnTrgr”,,*^ 

»*«•»« „ith pLi P ;,t b t r „ r: r cmditions ' 

su it. flhlA ier ln the presence of a 

resultant CyStai " e - Th * 

temperature constant “ " ?“ th * 

25 ° c and elite* (so gr) is ' addad * th * n tooled at 

fUter 1 !" f ° r a ”° ther hOUr ' ThS resulting “matured 
ll":n “ nt11 * Claar ll9Uid is obtained The dear 
hen undergoes molecular ultrafiltration using 
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aolecular weight greater than 30.000 " olecul - with a 
The product is ultra filter-..,* ^ 
volumes adding distilled water r ° m 5 to 6 original 

in ultrafiltration. The addit^ lnUally to the Product 
and the ultrafiltration is J’.° n ° f water is suspended 
reduced to 0,3 — is 

ot sodT^ehltrldl^d t S h ;tr ed °' 1M by the additi °n 
50 «C. Under agitation at 60 perature ls brought to 
chloride are added ;' is “ 9 of “Vlpyridiniu. 

then 50 g of CeliteR are add^d ^ 60 Dinutes an * 

temperature of the whole is k* nder citation, the 
precipitate formed by centr-ug^o'cV 0 ”° C a " d tfce 

precipitate obtained is suspended in a o om T'■ 
sodium chloride (5 , LM solu tion in 

cetylpiridinium chloride "\hj °° ntainin 9 °-»Si of 
«gitated for 60 minutes at 50 o c . -he" t 9 S ' JSpansion is 
brought to 2 S o C and the orecipitattis ^"' 1 '^ then 
washing operation is repeated 3 n cer - tr tfuged. The 

precipitate is gathered* in "a after vhich the 

liters of a 0 OSH 1 , receptacle containing 3 

0 • OS* of =etyl P yridini^° c n h r o f ri S d t iU1 " It C “ 0r a ide eont,lal “» 

ir £ rrsjr::: 

centrifugation The n ^ supernatant is eliminated by 

with solutions' Of o i sl iS rBPaated —1 times 

=f cetylpyridiniun chloride -heT^ C °" tainin 9 °-°S» 
and ronce. .he mixture is centrifuged 

t n e 

supernatant 


I 


of 0,3 0 .H sod “u/Vr/oTi d' J"\ in * SOlUtion 

:x^ n ^ is 

»re gathered. Extraction' is repeal.!"! =1 *“ li<!uia 
the precipitate, each time using 0 5 "° M tiMS »" 

aqueous solution. 9 5 liter °f the same 

the clear liquids ^re^ali*plac^ 1 ^ ** eliainat:ed and 
container. The temperature of -he . ** * ® ingle 

5oo C under constant agitation 18 br ° Ught to 

brought to 0.23M with sod* ’ Th * llquid is then 

cetylpyridiniua chioride is JZ 1 ^ ° f 

in agitation for 12 hours. ' * * 1S maint ained 

first ™ a celITe“p a ^ at ”° c and then filtered 

-dergoes nolecullrlirafur-allr? “ 

Vith a molecular exclusion n gain ' on a membrane 

three initial voluTet till th . 3 °' 000 U ™iteri„g 

0.33H sodium chloride. The "additi ltl0n ° ! *. solution °f 
solution is interrupted and th ° f sodium ohloride 

of the initial volume The si, 1° iS reduced to l /4 
precipitated under agitation 111°" ^ concentrat ed is 
volunes of ethanol (9S») rhe It ^ ** 25 ° C vith 3 

centrifugation and th. Precipitate is gathered by 

Precipitate is dissolvedTTIT ** dlSCarded ' »• 
sodium chloride and ^ ~ ° f 0,01M solution in- 

volumes of IlhanoT ,^ P ”“ Plt * M “ *« repeated with 3 

et^jn; P ^; S t t at , h *”t and “ aahad first vith 

times), and lastly with'abso e i\- W1 " h a ° SOlute ethan °l (3 

y xth absolute acetone (3 times). 


-47- 


Product thus obtained (HYAIASTTwt j. 
fractions) has an averse . , * TINE HYALEctin 

250,000 and 350 , 000 . 3 0jm between 

The yield of hy is o e* nt 4 .*. 
tissue. e ori ginal fresh 

Example —§—— Met hod f nr obtsinin™ ^ . . 

tram the mixture oht,, CT^TT^' S — S 3C<;i ° p "wtltoUng 
Exa-ri. . -Bt atnej hy ,. he da scriw 

The mixture obtained by the netbr^ j 

Example A is dissolved in twice* d<stUl ed ±n 

water at the rate o-» in * * “ -lied apyrogenetic 

water. The solution L t0 * ach 1 ^ of 

-ne solution obtained is exposed „ , 

filtration through fii- e ~ w * ® d to molecular 

membranes with » . , 

exclusion limit of 200 ooo -on , • h ° lecular 
technicue on t^e meab-ane •!• " * owln 9 a concentration 
During "the ultrzfnZ\T * Sdditio " «* water, 

a molecular exclusion iTu ft Tf" \ oTaaT "“"T " lth 

through, while -h “ *“ 

mencrane together with the water. Cu--rg "he 
procedure no water- < , --.g -he filtration 

.decreases, and the»e i^ *- a h Ce t / S ° th&t the Voi ume 

concentration 0 ^X 0 ^ "^7 “ in ««« * p 

^ CuaSS a molecular weic^ ^ 

more than 2on nno «*exg** w or 

an 200 ,000 . The product is ult-afiltei-od - --n 

r urn" r p ° f the Mntrane is to wt« 

distilled water tre T “a V ° 1UBeS ° f ^rogenetic twice 
again umtil‘C t«“T .f 

is raueated twin. - reduced .o 1/3. Tne operation 

* WwTlCe DO>*o T^>. • 

~ A * e -o.Uuion passed through the 


i 
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tC 0 -“ Wlth SOdiu " *nd then 

P xpxtated w«h 4 volumes of ethanol at 95% The 

precipitate is washed 3 tines with ethanol .' 75 % Ind 

then vacuum dried. /3 * ana 

The product thus obtained (HYALASTINE fraction) has 

“r;r.=.v:; 

original fresh tissue. ° f the 


a anoie C - Method Of Obtaining the, . 

The “no.ntr.tad solution gathered in the container 
op of che ultrafiltration membrane with a molecular 

2 o r°° as 1,1 exmpi * 3 - ^ 

aoid is ob-'axred d 5 •* hyaluronic 

based Tn - ’ deterained ^ quantitative analysis 

cased on .he aosage of glucuronic acid. 

A * 1 ® solution is broucht ta o v*r .. 

- then precipitated wit/ 4 v^T “ ££ 
then"vacuum'"driedf MShed * With atha "° 1 « 731 — 

The product thus obtained (HYALECTIH fraction) has 

730 oo e o ri? V° leCUlar “ ei9ht ° £ 500,0 00 and 

hvato!"i = " a ^responds to * specific fraction of 
i . aC1 W2 -hh a defined length of molecular chain 

I! 2 - 500 to 3,500 saccharide units with a hig£ 

degree off purity. The yield of KY is egual to 0.3% ll 
tlle original fresh tissue. 



» o<*o, 
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ExampT <» p - ^ . . 

4.02 g of HIT sodium salt ,,„ _ 

“ 400 ml Of distilled h 2 0 . The solut '- 0 solub iliaed 
, * thernos tatic column at <o c 1 °“. U then eluted 
sulphonic resin (Dover so x s, • ntalnln 9 15 al of 

form. The .iuate, free from J'" T etrabutyiammonium 
" d free ze-dried. field: 61 s g 1S ^'antly fro2en 


(2iSU3iJ -^22ZLgst^ 


painple i - P ^ Parat1 . nn _ 

- Valuronie »<- f d rwvj 

~ 5 0 % of the este-ifiorf 
- 504 of the salii: d ar=Q>tylic groups 
. 11.4 g of Vv teT- h CartOXyUC 9r ° U - oa (»«) 
aolecular weight 170,000 Mlt uith * 

aon oa eric unit are soVub*, 5 ^ 20 "•*!• of a 
dla.thyl.ulfomid. at 2 5 o c in 6 2 0 of 

iodide are added and the (10 ' 6 *- Z S-> os prooyl 

temperature of 30= for „ S ° 1Uti °-' la ai . 

sodium chloride is added ind tZ ° 5 of 

slowly poured into 3,soo al c -‘ a raSUlt1 " 9 ni «ure is 
agitation, a precipitate is - 0 4,.d Z™ U " der constant 

“ashed three times with soo Zl Z " T “ filta -’ ed and 

•zzszzzr *- and —" ~%/ed a :: 

==ntainin, P it‘ i “‘ iodi^cn^t^^ SS0 « «* water' 

ag^n—pr^oilr ^ 

is lOnaed which is - 

±s liiusrec and 
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t^es^th^OO^l of° "V f aCet ° ne/Water < 5:1 > three 

24 tars i r 3 o. ;. c r: na 0 ; n : h finaii v acu “*«■ 

compound in the title are obtain® 1 * ^ Pr ° Pyl ester 
determination of the ester groups is 

the nethod of r.h. cundiff and P c m v 1 d usin 9 

la, 1028-1030, (1981,j. Markunas (Anal. them. 

s yapple ? - Preparation of th e (»«(„, 1- rr - n -, , 
of hyalu ronic arin / Hy > ‘ , , — B£ P 4 estPT T 

groups - ana_ 5' 1- trifled 

~ f led carboxylic grou ps fM*) 

12.4 g of HY tetrabutylammonium salt with a 

a mono a m r er?c gh unTt 16 a° /00 ° C ° rreSP ° ndin 9 to m.Eq. of 
dimethyl sulfoxide at aso* il ** ** in 620 ml ° f 

and th - i trs 

A solution containing 62 ml of water and o 

: r ± 

eicxht h acetone and finally vacuum dried for 

eight hours at 3 0°. ior 

Tr “ “ r. ~~ 

agItatio P „° Ur A d int ° 3 '°° 0 ° f aCat ° ne under constant 

vlshed ‘wioa P ” clpltate 15 £on,ed uhi =h ie filtered and 
ashed -n.ee vrth 500 al of acetone/water 5;1 ^ ^ 

“ SS Ulth 500 Bl of acetone and finally vacuum dried for 


l 
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24 hours at 30®. 7 a « 

compound i n the title are isoprop y 1 ester 

determination of the ester grouos < ° ua ntitative 

the method of R.H. cundifr and p c * ' arrled out using 
22, 1028-1030, (1961)j. ’ * Markunas [Anal. Chem. 

— sample 3 - Pr—nt- piti m , 

hyaluronic aeiri , WV] _ ~-^ ri |||; 

grouns - 75* n-t> «... i < «.' ! ~— £ gte ri f j e d carboyvue 

molecular weight of 250 ooo Utyla “" oniua salt with a 

a monomeric unit are s oiubTl ^ 109 - t0 2 ° ra * Eq# of 
dimethylsulfoxide at 250 25 12 ed i n 620 ml of 

iodide are added and the ’resulting 15 *! 9 m ' Zq *. ) of eth yl 
12 hours at 30 °. ~ q solution is kept for 

A solution containing 62 ml of 
sodium chloride is added and th. * nd 9 9 of 

slowly poured into 3 500 ml * res ultir.g mixture is 

a^tation. A precipitated is^fo^ed^hich ^ 
washed three times with 500 ml 13 - lltered and 

three times with acetone and - a =«°-/«ter 5:i and 

eight hours at 30 °. anally vacuum dried for 

containing 5 « dU o C f i S od r eh la 550 -ter 

slowly poured into 3,00” ^ a ° d the solu tion is 

agitation, a precipitate i r acetone under constant 

washed twice with 500 ml of 0rmed whlch is filtered and 

times with 500 ml of acet aCet ° ne /-ter 5:1 and three 

24 hours at 300 7 T finally Vacuura ^ied for 

compound in the title Ir^obf ■ P3rtial ethyl es ter 

Ae are obtained. Quantitative 


l- 
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oetermanati 


the method of R.h. cundiff andT^ Ma ° Ut 

21 , 1028-1030, (1961)]. * C * Markunas CAnal. chem. 


Example 4 - Prpn a r ,j. 



iodide are added a-.rt +->, , ! 15,9 M ' E< 3 ‘) of aethyl 

M hours at 30 = ” ,ultl "» =° luti °" i- kspt for 

A solution containing 62 al of water n 

sodium chloride is added anri *.», d 9 g of 

slovay poured into ^500 miJ i- 

agitation. A precini... acetone under constant 

washed three times with son . 1 filtored and 

three times with ace / 1 °" acetone / wa ter 5:1 and 

eight hours at 3 0°. 006 ^ flnally vacuua dried for 

The product is then dissolved in 550 ni * 

zj?z T ria * ::: - 

agitation a . ' n of acetone under constant 

washed twice with^oo^ t0n " ed Which is flltara<i and 
Cites with 500 ml of ° f aCetQna/uater 5:1 and three 

2< hours at 30 = acetone and finally vacuum dried Tor. 

compound in the till. * “«** “*« 

^termination of the eater” QUa "'“ative 

the h ter groups is carried out using 

Hr 1028-i03 C o, R ;i; 6 ^” diff and P ‘ C * Markunas C Ana i- «w». 




Bolecuiar w.I sh VofVo! Salt *ith a 

s rrF r - - »r 

- • - — -«. 

“1 or athyl »Ce" 3 a”e X und e er S coi°'t ly P ° UrSd into >.500 
precipitate is forced which is agitati °n. A 

tines with soo ni of ethyl “* Washed *«»»r 

ned for twenty four hours at 30 o. 6 *"** flnally vacuus, 

8 9 of the ethyl esto— 

cbtainaa. Quantita, the title are 

° Ut “ Sin9 the method of " H °‘ > ' h * a “ er 9 ro “P* 

33 (Anal. Chen, ii, 1025-1030/ a^ 1 " “* ^ 

gxanplo g - -■. 

aSLx OXX hv ,„„„,. 

0 =lecuraVlei g h?or 85 'ooT=tr!e y = a "d° niUn «th a 

mononeric unit are sol! 9 tC 30 "‘ E9 - « e 

dimethyl sulfoxide at 250 ° ” 1;ed «!• ml of 

—— — - - -- 

al ot ethyl acVtaiTe ^un^Te ls s 1 cwl ^ P°“red into 3 , 500 ' 
Precipitate is formed which is ' "T™ a5;Ut£ ”"- A 
tines with 500 ml of e -, v , -^ered and washed four 

dried f ° r twenty-four hou!s atToo"'" *" d «““* "cun. 






% . 
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g of the ethyl ester product in the tiM 0 
obtained. Quantitative determination of the ester groups 

“ !“ rled OUt USing the “«>od of R.H. cundiff and P c 
MarJcunas [Anal. Chem. 33, 1028-1030, (1961)]. 

" Pre ° arati0n ° f the ^^ er.. of_hvalur 0 n^ 

- 9 ° f HY tetrabut ylammonium salt with a 

a mo"; 2 : 9ht ° f 17 °' 000 —P-ding to 20 m . Eqof 

a monomeric unit are solubi n, ^ M 

dimethylsulfoxide at 25°, 3.6 g (2i 2 * ffl L" ^ ° f 

rodrde are adoed and the solution is kept for 12 hours at 

al of T ^/r ltinS " ,ixture is sloul X poured into 3,500 
1 of ethyl.acetate under constant agitation A 

precipitate is formed which is filtered and washed 'four 


\ 
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<Jri.d for twenty-Aur^o^s 1 atToo^* an<1 <inaUy vacu “" 

obtained. Quantitative" dat?™",^ 1 *If th are 

IS carried out using the method of r H n eSt * r gr ° Ups 
MarJcunas [Anal. C hem. ^ l028 . l030/ '”' 96 ^ diff and P *<=- 

Hjc aaiole « - P r eoara t^n . 

hyaluronic aclH (Uv)Z TrZZ I ^ 1a ^—butyl *> ster q-f 

— a 

a monomeric unit > - Responding to 20 m.Ea. of 

dimethylsulfoxide at 25°* S °^ Ubiliz •** in 620 mi of 

iodide are added and the’ result ZZ° * \ a * Eq ‘ } ° f n " but yi 
12 hours at 30°. g solution is kept for 

sodium chloride is added I nd *•/ ‘ and 9 g of 

slowly poured into' 3 500 ml I* resultin 9 mixture i s 
agitation. A precioitate is fo °A TT™ U " d * r CCMt *n* 
washed three times with 500 JTZ ^ 
three times with acetone Jt 581 «** 

eight hours at 30 °. * Y *a_uum dried for 

eon*-.—* product is then dissolved in 550 , 

ren aming 1% e , sodiun chlori(Je ‘ 550 ** =-* “eter 

slowly poured into 3 non . ttle solution is 

agitation. A precioitate i aCet0 " e Under “«tant. 

washed twice with 500 ,” " n " e0 “ nieft is Altered and 
tires with 500 nl of acetone “T t “ Vw * t « 5 = 1 and three 
2 4 hours at 3 o° fl nQ * na iiy vacuum dried for 

* 8 9 ° f the Partial butyl ester 


i 
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compound in the title ar-o • 

determination of the e S <- - obta med. Quantitative 
the method of r H cundiff * ^ roups is carried out using 
32, 1028-1030, £* 1 ^ “ P - C ‘ chem 

methvl __" i 1 -g tial) ethoxy^y-K^ ..-, 

-- esper of hyaluron ic acid rim _ ZT T — 

car boxylic orann. - ^ . ° f PStPr 1 f 1 r t! 

7717 -ill- of sallied carhow nr a ro ^ c 

2.4 g of HY tetr abut y 1 ammonium salt 
molecular weight of 180,000 corresponding to 20 „ r * 
a monomeric unit are solubilized in s,„ !' 

dimethylsulfoxide at 25 ° , „ Vl ! 20 ml of 

iodide and 1.84 o (k 9 " etrabutylammonium 

added and the resul ti no ^1- * th » l ^oacetate are 
30 ®. resulting solution of kept for 24 hours at 

s®dium A =hlortdI n is° n add i rd ir ‘ 9 V ~ °* “* 9 • of 

slowly poured into T !*“ Bl «“« is 

agitation J ‘ 3-S00 ml of acetone under constant 

washed three t”« ~“ hich is Altered and 

th 500 ml of acetone/vater 5-1 and 

eiZv! h lmeS WXth acetone ap d finally vacuum dried for 
e ^ 5 ht hours at 3o°c. ea ror 

c=nr,- The Pr0dUCt ls th =" dissolved in 550 ml of water 

slowly "pouret^ i° £ “ di “ Chl ° ride and the solution is 
y poureo into j. 000 ml of , 

.-.•i.,. . ' m± WJ - answer.© unscr const®"-*- 

washed twice ^th"^^ £ '“T* Which is ““«ed and" 
tines with 500 m e aoetone/water 5:1 and three 

24 hours a* 30 ® ,7**°“ a -“ va =tum dried for 

10 g Of the partial ethoxycarbonyl 


- 
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methyl ester compound in the t<M 

Quantitative determination of the „<■">, are ° btaine d. 

“ ^ rrled out “**"9 the method of 9r ° UJ>s 

Harleunas CAnal. chem. 33 , 102 3- 1 03 0 ( 1 ^ “* P '- c - 

Example in _ p r orta^ a e.,- 

■i £21-l_of hv. 1 ., — r 1 ^°”„T J t| ]j ’ t fPart1 "H rorti.n., . — 

sar&QxviiT nro „ n n . ant -f°* of —f'-iiLUd 

-Uiai ^- s£ - saUa * ed rB - Soc ule c .„— 

molecular Might of s* 0 oV co r-e °° 1 uc salt with a 
a monomeric unit are solulVf • 9 , t0 10 »■**■ « 

diaethylsulf oxide at ?to ll2e<i in 3lo nl of 

21-bromo-4-pregnene-i7 c< -01-3* i,* 85 ° ? (Z m ' Ee *’) of 

and the resulting solution is kept Vor"-^^"* addad 

A solution containing loo „1 " h ° UrS « 30 °’ 

sodxua chloride is added and -h Water * nd 5 5 of 

slowly poured into 2 000 ml - 6 resultin 9 mixture i 3 

agitation. A precioi tate is V'T™ ^ 
washed three times with 100 ml o7 filtered and 

«-hree times with acetone and f ® Cetone - /water S:i and 
eight hours at 30°. lna Vacu um dried for 

=ontaining P T? U rf sod^c^r 0 ^ “ 3 °° 5,1 ° f 

a lo»ly Poured into i„ 0 and tha «lution is 

Citation. A precinit’ate f T**”" U ” d « « a «ant 
washed twice with ioo ml of .! " hlCh U filta «d and. 
times with 100 ml of acetone a 5 = i end three 

24 hours at 30 °. 4 5 n tlnilll Y vacuum dried for 

compound i n the title Hr. t parzial cortisone ester 

'■■ Le are obtained. Qua *. • a. 

** ^1 ^g 


I' 
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determination 


of 


hydrolysis with a after mild alkaline 

extraction ££ *«*> « 

B'itish Pharmacopea, 1 M o f p. 127 ° «=«ding to 



rclacular wlignl * f * a rr bUtyl — U ° Silt a 

r-onooeric unit — Pending to 20 a.Eg. of a 

cinethylsulfoxide 3 at ®°^ Ubll2ed in 3 10 al of 

21 -bro a o- 4 -pregnene-n 5 / 17 aI dio i ! 3 5 ' * * E<5 ’ ) ° f 

ir " ;:^^.- lu;ion ls * ept fo ; 24 ho “ v t e 3 ^ ded 

end 5 g of sodiu^ S cV en -d dded C ° ntaiain 9 1°° ml of water 

•lo-lY P=ored°°rto 2 0^0 rof'^ »*““• ^ 

a-it at-on a nr-®-* -J 1 f acetone under constant 

cashed three t-aes lY^loo T"** iS filtered a * d 

three tiaes wi-h a eat ^ ° f acetone / wate r 5:1 and 

eight hours at"oo “* “ d ^ ad for’ 

contai^ng ^Tlf di “ 0lv * d la 30 » ml of water 

slowly 'poure'd i-^TZ ”* “* a ° luti ° a “ 

aoitatio- 1 ' 500 ai ot acetone under constant 

A Precipitate 1® formed which ; - ^ 

washed twice uift, , „ - , -=red and 

tires w-tn oo n , ^ °* »*1 end three 

24 hour's at ioo , aCet ° ne / nd fina11 ^ ~ dried for 

ester coapound in tCaV-iea- hyar °=°« is °"* 

36 tlwle are obtained. Quantitative 
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do termination of hydrocortisone, after mild , „ 
hydrolysis with hydroelooholio solution f w, f 
“'traction with chloroform, is carried " 2 3 ^ 

British Pharmacopea, l 9e0 , p. 224 «=«dinc, to 

S yamPle 12 - Pyen aral- ion of } 

ester r ,I ^ —lluorocortlsona 

” • g - 1 -> ° f hvalurnmV /WY1 _ , rt * I - 

carboxylic omnn s - flfia - .-eVJ.' ~—~ % of 

ms' ^ f aal'fted cerhoyy i ic q ro „~ 

,;i :: ,::r «»• ■ 

iQononsric ^ o 10 m. Eq . of a 

diaethylsulfoxide at‘psV. ^sV V’f 2 3 1 ° 31 ° f 

fluoro-21-bromo-4-oregnene-ii.3 nj J , q ‘ > of 9 - 

added and the resulting solutiin is ^ f^ 

and 5 * TsL 7 j\^:*\^:r ining 6= mi cf -*« 

slowly poured into 2,000 ml of acetone^u"! " iX£ “ r2 iS 
agitation. A precipitate is formed which 
washed three times with 100 ml me filtered and 

three times with alM ! acetone/water 5:1 and 

eight hours at f o fl " ally vac “™ ^ied for 

==ntainin g P i° t dU o C f tV"*" dissolv « 300 ml of water 
slowly Doured t " chloride and the solution is 

agitation a 1,500 ° £ acton. under constant 

washed twice wftTioff* “ “ hiCh is fil «red and 

times with 100 ml of aCet ° ne/ "ater 5:1 and three 

34 hours at loo' <TT7t £inallY VaCUU ” dried *« 

9 the partial fluorocortisone 


t 
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de°t e Ti nd , in the tltle are ° btained - Quantitative 
termination of fluorocortisone, after mild alkaline 

y rolysis with hydroalcoholic solution of Na 2 C 0 3 and 

tZllll Z “ ith Chl0r0f0r "' is out to ZZs lt 

Bri tish Pharmacopea, 1980 , p. 196 . y 



..-— aait winn a 

aolecular vi.ght o£ 105,000 corresponding to 10 m.Eq. of 

a monomeric unit are soluhni^n 2 „ „ , „ T 

. - w j. «u 4 . x a z e a in 310 ml of 

l* OXlde at 25 °' °- S61 9 < a »•*«•> Of 

21-brono-4-pr.gnen.-3, 20-dione are added and the 

-esulang solution is kept for 24 hours at 3 0°. 

A solution is then added containing loo ml of water 

an 5 g of sodium chloride and the' resulting mixture is 
s owly p° U red int0 2 , 000 ml of 

V TJ> Til’ A PreCipitate is fora ^ which is filtered and 
gashed three times with 100 ml of acetone/water 5:1 and 

hree times with acetone and finally vacuum dried for 
eight hours at 30°. 

The product is then dissolved in 300 ml of water 
containing i% of sodium chloride and the solution is- 
slowly poured into 1,500 ml of acetone under constant 
agitation, a precipitate is formed which is filtered and 
washed twice with loo ml of acetone/water 5;1 and three 
times with loo ml of acetone and finally vacuum dried for 
24 hours at 30°. 4.5 g of the partial 
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desoxycorticosterone ester „ 

° b * * * " e d . 0uan ^ the tltl . ara 

desoxycorticosterone n, deter "inati on 0 f 

» y<lrMlcoholic so^r 1 :<XcT“: e hyaroiysis ^ 

chloroform, is carried out * nd extraction with 
Pharraacopea, i960, p. l37 , ocording to British 

Example 14 - o,-p_,_ . . 

^msc a^ and 

r.2 g of hy <■ ^aiiad-iath corl-jsono.jg.,.^ 

molecular weight of 7 o%oq Wlth a 

monomeric unit are solubli J ^ 10 a * Eq ' ° f a 
dinethylsulfoxide at 25° , 2 e d i n 3 1 0 m 1 0 f 

xr^r;,^ and - z p tzi 

XX, 20-tr!oL < ! r ral d i d O Ld 1 thr a T' ( Pre9nene ' 17 ^- o1 ' 3 - 

hours at 3c°. solution is kept for 24 

and 5 g 100 -1 of water 

slowly pourd into 2,000 ml of * resu lting mixture is 
agitation. A precipitat acet °ne under constant 
filtered and washed fh & 1S formed wh ich is then 
acetone/water 5:1 and three^--- 10 ° ml c f • 

and finally vacuum dried for eTaht 10 ° ^ 

compound fn “the^t 101“" '««•»». ester 

determination of o-T,. ob ' alr, ed.. Quantitative 

co-tisone, after mild alkaline 


l 


T 
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ydrolysis with hydroalcohbiic solution of Na,co an* 
extraction with chloroform, is carried 2 3 and 

, .. British Pharnacopea; ' 1980 . - ~ t accordln 9 to 

Quantitative determination of the-etho»«i 
carried out according „ .. . ne etho *yls is 

[Anal. Chem. 23, 1028-1030 (lssin^* PC * MarkUnas 

groups est-nd with -- 

® • 2 g of hy tetrabutylammoniun sal- with . 

rtr Wei3ht ° (125 - 0e0 correspond to lo B Eq J 
a monomeric unit are solub’i • . “--tq. of 

dimethyl sulfoxide at 25° x 25 V^V*" 310 ^ ° f 

££ are added and the Jol^n'f^ 

d’ol- 3 ° 2 o!d? ^ B ‘ Eg * ) ° f 21 - bro ®o-4-pregnene-ll5, 17 X - 
hours It aoo!" 6 are add6d ^ thS SOlUtion is Jcept for 24 

and s A SOlUtl ° n ls then added containing loo ml of water 
slowl 9 SOdiUa Chl ° ride and the -suiting mixture is 
agitation 011 ^ 2/0 °° ^ ° f aCetone under constant 

washed thlee lT7f “ 

. " h 100 ml of acetone/water 5:1 and 

three tines with loo si of acetone and finally vacuus,' 
dried f° r eight hours at 30°. 

conooui! 9 ° f “ iXed ethan °l and hydrocortisone ester 

~ the tltle ar * obtained. Quantitative 
nation of hydrocortisone, after mild alkaline 
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hydrolysis with hydroalcoholic solute 

traction with chloroform, it oar' l ° f 

British Pharmacopea, lsso. d ° Ut accord ing to 

Quantitative determination of the «.* 
carried out according to p» - h ® eth °*yls is 

[Anal. chem. 33 , 1028-1030 (1961)7. 1 f ^ P ’ C * Markunas 

Ex ample is - p^ a rat .^ w . 

lluo rocortisone esthr / ~% n r -^ SL ~ Xed ^—ethanol 

gAr boxYlic _qrou ps esten-i ^li 

6.2 0 n u V : ~ " 4 — "luorocorti s one (n - 1 \ 

1 y Oi riY tetrahnf..i _ . --*-=2111 

aolecular weight of 70 000 ionium salt with a 

aonomerio corresponding to 10 m * c Q , 

x c unit are soluhii i ,.a *“ H * ra 

dimethylsulfoxide at 2'<= 1.5 ln 110 ml of 

i-ide are added and th.'Uluti*™, L Ll^foVLZ 

11 5 , a ~* luoro “ 2 l“hromo-4-pregnene- 

for 24 hours It 3^ 316 *" d «“ -option is 

and 5 t IT ~:?J S £ZZ* d ^T inin ° 100 " ° f -- 

slowly poured, into 2,000 ml / & res ulwing mixture is 
agitation, a precipitate + acetone under constant 
washed three times with lo'o ***** WhlCh iS fil tered and 
three times vi‘th Ln ^ ° f aceto ^/vater 5:1 and 


Zlass with loo ml c- = = ■*■ and 

dried for eight hours at 30 o. vacuum 

ester "ompUl feat^ 

* ^ ^cineQ . 


m Uii 
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ttrLr ot r ortisone ' ^ 

- s =03 ^ soiution ° f 

according to British Pharmaoopea iVso ° Ut 

Quantitative determination of the B f>, . 
carried out according to R.H cundiff Xyls is 

(Anal. Chen. 33 , 10 ai l 1030 u 9sl n ^ 



icai. -——HiSS. 

*ole=ula'_\I4: c H t 7 o e o„ r n abUtyl “ taCniUm *ith a 

1:1 ‘-responding to io of , 

dimethylsulfoxide at’ 250 ° * 2 * 1 *.*“ ln 310 " 1 01 
iodide are „ ” ’ 5 9 < 8 *•**•) of ethyl 

12 hours at 3 00 “* “* « sult - 9 -option is hept for 

SO-dfoneVre Ld't "'.T 3 '’ OI ! 1 ' bro "«-*-Pregnene- 3 , 
at 3 ’oo A solutio th ! SOlUti0 " ° f *« « hours 

vater and 5 „ 0 . tl’ " =ontainin 9 100 ml of 

mixture it !, , 1U ” Chloride and the resulting 

cctstttt a--t:r;L pour r into 2 ' oo °° f «««» 

filtered “ 155 formed which is 

aceton e ;„tte:B.l“ a a S nt e l. thr : e 10 ° ~ «' 

and final lv C* /... ” three times with loo ml of acetone 

~ * ^ r i®d for eight hours at 30° 

este- c* 9 °l thS ethan01 and *««oxycortlcosterone 

- compound m the title are obtained. Quantitative 
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aeteramation of desoyvr^^,’ 

alkaline hydrolysis with r * leost,r one, after nila 

»a 2 C0 3 and extractiL t^h IhT ;° h ° liC SOl ’ Jti °" »* 

accordin, to British I-har^cop^” at”' “ Carried °’ Jt 

carried out according ^o^H^V^d ‘ ° f ^ eth ° Xyls is 

[Anal. Chen. 31, 1028--l03c" (IS 61™. lff and P ' C ' Ma rkunas 

ethanol and desovy,.,,:—l i-fl °* rh>: —^ B sr<:ial and "<■— 
1BY1 - an t of Pf ° f tlV"1"»MH r ,r T , T 

l esoxycortieost C n„~, , r . it . anl n " °" t lad__wjJin 

croups tKj, 1 — 2 — Of salifisH c arbowlfo 

nolecular weight of ts'ooo*“y laaa ""iM salt with a 
a aonomeric unit at Responding to 10 =.Eq. of 
dimethylsulfoxide at 23 = ‘t 62 ^ t* "* ^ 310 Dl of 

{r- ara — -«-~~“ l 

are added and the solitiortls^""'^''’!”"*' 3 ' 2 °' di ° ne 

- inin5 - - : 
poured into 2 000 t « . resulting mixture is slowly 

A precioitate is C ° nStant agitation, 

three tines with loo * U £iltered and washed 

tines with too nl IT aCat °" a /“ aa er 5:1 and three' 

eight hours at 30 = ^ “ d fi " ally va =““ d -'ied for 

iesoxycorticosterofe Mter'c— t"* ” 1XSd ethan =l and 

ster Cwaupound m the title are 
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Quantitative 4e . 

desaxy corticosterone, after nild .n,,", » < 

hyaroalcoholic solution o* «a co hydrolysis with 

chloroforn, is carried'out a 3 ^ extracti °" with 
Pharaacopea, 19 30 . according to British 

Quantitative dete’-air, a <.; 

carried out according -o ttt ° f th * “hoxyls is 
tA "* 1 - Che =- a. lose-i^otissiTT and «-*unas 


rir'.o 1 


fJa ~° le ^ -Exe carafnn ... , 

S^_£arboxvl^ -- , . h , ” T ’ nni ^-S£id—IKV) - ana 

S^fecwyU s.l^uns ... 7 i ,-,’ |' 1 h-gt.hanol - r r 

^ • 2 Q of VV , 

=eiecula- "" " ' w * abu ~y 1 anaor.ian s a ■> *- v ,• a. s 

* -oje; r^vr *» iv a .*\ f * 

«=•’^hyisulfoxide' at' “o'T*' iliZ * d ^ ai 0 J 

'^ W “ W= crs added and the —, ®*“- 0 of ethyl 

- cc - . . iS **?* 2 4 hours at 

°' 35 5 (2 t.Sc.' c ar . 

a "h 5 g of sodiua chloride a Ind C t"e* 1 - In5 1 10 ° ^ ° f “ ater 
^“•-•ly poured into l.ooo », of acet, ? BlXtUr * is - 
^citation, a orec'pi-at. i * " S un<Ser constant 

washed three trees with lot nltt “tt ^ fllte ’ ed *»d 
tcree tines with ;oo al " * ace.one/water 5:1 and 

Cried for eighc houts a t lot “* -acuun 
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*** “ iXSd etha nol and 


- - - y 0r the partia . 

cortisone compound in the t-ui “ 4 * UA and 

Quantitative determination of are 0btai «ed. 

alkaline hydrolysis‘with hvd COrtlSone / after mild 
N a 2 Co 3 and extraction with ^J r ° alcoho:Lic solution of 
according to British 13 Carri6d ° U °' 

Quantitative . * i98 0 . 

carried out according to ^^ 0 °* • ° f th * etho *yls i s 

CAnal - <*•»■ a. io 2 a- 10 3 o a 961 " ] ndl “' ar ' d P ' c - 


P artial —and iti-ivadt 

1 r* . r ' 



holeculer «icht « lalt with a 

diol- 3 , 20 -dIone Tre^dd^ , 17 ^. 

hours at 3oo. the solution is kept for 24 

A solution is then 

ind 5 9 o* sodiur, chloride *L C *h tainin9 200 B1 ° f wate -' 
«=viy poured ir.to 2 , 0 - a Tj n lS h : »*««• i- 

a 51 tation. a precipitate Cfo'J" 12 “»«** 

washed three tides vith 10 ‘ 0 . / “ hl=h is and 


acetone/water 5:1 and 
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-r • -r 

Quantitative determination of hydrocorti. b lned ' 

alkaiina hydrolysis with hydroalcoholic lotution"^ 

.ccorti 4 Tto'w“tt C! ’ 1OrOf0n ’' iS —ied out 

y wo arinsn Pnar^acopea, 1980. 

ca-i e dTt itatiVe determinati °" of the ethoxyls is 

t-- Tzz.Zo'z.zr 1 and p - c - 

acid rw, _ os.ers fr ?1 ) of hv »i,„„ r f _ 

i , ,, r-M ii PXYlic q-nnns esterifl.d 

”-n. rr-nurs .. . .., n 

'^IT T “- 4C * of sMi-jed n t hoxvlie .m„. 

. 9 of ni t6trabutyiaascr.it: salt with a 

-olecular weight of 65,000 corresponding to 20 „.r *"“f , 

w-i. ?ae t ic unit are solublizeH 

cinetfayisuifoxide at 25° 0 62 o t & P D ° f 

,• Jfj , 0,62 9 (4 m.Eg. ) of ethvl 

Joe. “ e add6d and ^e solution is kept for 24 hours at 

11- ° 7 8 J_V 2 , m ' Eq ' ) ° £ 9 J ' fluor °- 21 - b romo-4-pregnene-. 

Jceo-^a- ,7 u 10 " 3,20 ~ dlone are added and the solution is 
*ep«_ *or 24 hours at 30°. 

and 5 A SOlUtl ° n ls then added containing loo ml of water 

slLlvV T iU " Chl ° ride thS resu ^ t ing fixture is 

oure mto 2,000 ml of acetone under constant 
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v»h. d S;.. A t P ”! iPltat ‘ *■ '°™ed which is mt 

th r «».: ;£\:;vz mi ° f 

drl ‘ d «i»t tours at\ 0 o. SCet0ne * nd ««Uy vacu^ 

tluorocor^isons^es /// 1 / 31 and »i*ed ethanol and 
Quantitative d.t.rninat/on" are obtain a"" 

and* pTT^ - 
-i/ 1028-1030 ( 1961 )]. P * C * Ma rkunas 

LX a ?n p | q 22 n 

^2.4 g 0 f jjy 

-iecuiar weight of -It ulth . 

a monomeric unit cor *espondmg to 20 m Eo 

din.thylsuifoxide at 25 ° *° lubill »*d in 62 0 nl '° £ 
t^onide and 0.2 ff » f lodide te J > of n- P en tyl 

■■»«“ '..r- 1 - - —• 

times «<«.„ fonned which i s Citation. a 

with 500 ml of ethvl a. d and w ashed feu- 

dried twenty four hours atToc and vacuun 

are obtained. Quantitative det^ Pr ° dUCt in the title 
-WPS is carried out usi„ g ««« 

described on pages 


o f 
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169 172 of Siggia s. and Hann J.g. "Quantitative 

analysis via functional groups” ,th , 3 “ 1C 

and Sons. groups 4th edition John Wiley 

Example _ Cranny.,*.; 

. f 2 "* 9 of HY tetrabutylammonium sa’t with 

molecular weight of 170,000 corresponding to 20 » En a 
a. monomeric unit are si • ^ Jn.Ecj* of 

dimethysulfoxide at 25°, 3 .a a f 2 a ™ r $ 2 ° 01 ° f 

hronide and 0.2 g of tetrabutvi • q ‘ of isopentyl 

, g or tetrabutylammonium iodide are 

the solution is kept for 12 hours at 30 ° ' 

a , o” T eth IT 1 ^ U Sl ° Uly P°«ed into 3,300 

• !* • Under COnSt ""t agitation. I 

tines' with 500 mfot ethn 7c a " d WaShed four 

*--ied for twenty four hours at 30° ^ *»“» 

the t<Vi* *.!*!?*• iS ° pentyl ester Product featured in 
the ester o'rou ilned ' . «-antitative determination of 

described on PS 1S Carried out according to the method 
: : Pages 1.69-172 Of siggia s. and Hanna J.G. 

Quan.mative organic analysis via functional groups” 4 th 

edition, John Wiley and Sons. 

acid P !w ' ? 4 ~ Pr '* nj ’' 1ti '° n of th” benrvlester of hv.lnn'.i. 

p.-, 9 od tetrabutylammonium salt with a 

e I 1 ,' W * i9ht ° d 17 °' 00 ° ^responding to 20 m.Eq. of 

d*m.tb 1 I 1 ' Unlt arS sclu hilized in 62 0 ml of 

d.methylsulfoxide at 25°, 4.5 g (25 0 f benzyl 



0216453 


70 


srs-Erri—- - —. 

The resulting mixture <«. el , 
nl or ethyl acetate under con«^ lnt ° 3 ' so ° 

precipitate i s formed which is ! station. A 

times with 500 ml of ethvl a lltereti and washed four 
dried for twenty four hours at Voo^* “ nally Vacuu " 

Obtained 3 VuanUta^^^n^n^ 3 ^ 1 " ; 1 '; ««. are 

is carried out accordina tn fv he ester groups 

169-173 ot Siggia s. and Hanna^"rXantift^ °" Pa9<iS 

^tn 1 :/ 13 £unctionai —■ ■ <*> ed iti :rr h ; r K 9 u n :; 


hyaluronic aff J r ^r atZOn ~ £ ? th e ^-nh^lethvl nf 

bolecularleighVor^Voorco 111,18 ”" 0 '' 1 ' 1 ” * #lt With a 

a monomeric unit are sol TT 9 t0 80 "•*»• « 
dimethylsulfoxide at 250 4 “ ed ln 620 “1 of 

?-bromoethylbenrene and l 85 L ' * (3S a - s ?-> of 

iodide are added and th et rabutylammonium 

at 30 O. ' 8nd the “lotion is kept for 12 hours 


^ 1 


- ethyl a/e^^^A- 13 Sl ° Wly poured into 3,500 


sth */l acetate unde-_a. " ^ 

Precipitate is thus . '-—-an. agitation. A 

washed four tines *^ 500 "^ '*** filtered and 

finally vacuum dried for \ " ethy l ““ate and 

9.1 o 7, .1 V y f ° Ur hours at 30°. 

obtained. Quantitative h d n t lethyl SSter in the title are 
ntitative determination of the ester groups 


* 

A . 
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168- 17 ^'of s ° Ut aCC ° rdi ^ to the method described on page 
168 172 of Sicgia S. and hanna J.G. -Quantitative ? 

analysis via functional groans" 4 th edition t, 

and Sons. * edition, John Wiley 

~-- preparation of - 

hyaluronic acid rnv) “ ■—*-— e ——2_f 

^ ^ potass iixm salt of w T *s , 

we i gh t of U., 000 are suspendLi; \ 0 7 ^ 

;rrr: ui r: ide; 120 

ana 2.4 g of benzyl bromide are added. 

300 ^e S r “ S s P u e “ i0n iS kept in ^tion for 48 hours at 

=' o- e hvi , . 9 D1XtUre iS Sl ° Wly P °““ d into 1,000 

- O. e t_hy 1 acetate under constant 

.•«_ a . a^^awion, A 

i-es w'th i-o , UhiCh ^ filtEred aPd «•»«* four 

dried ” and fi " a ^ “ 

eQ »-^enty four hours at 30 °. 

oh ^. 5 ° f bcn2yl sstsr Product in the title a-o 

</ca-ied oUt" tltat H Ve detennination of the ester groups 
, ° accordtn, to the oethod described on pages 

I",” Sl " la S - and J-S- "Quantitative organic 

analysis via functional grouns" 4*-h _ . 9 

and sons. P edition, John Wiley 


h i ! — Preparation 'of. streetomvei n e salt n? 

i ll ° niC 3Cld rHY) PartiaUy esterified with ethanol - 

-Sa rboxvlic groups este rified with e <-h a r, ol _ ?s4 

saraami^grouos .. 

cn1ll . m9 ° f stre Ptonycine sulphate (l m.Eq.) are 

i ized m 20 ml of water. The solution is eluted 
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in a thermostatic column at 50 conta , . 
quaternary aaaoniua resin (Dover 1 xa, ^" 5 2 " 1 ° f 

theraostatic container at a temperature J sc ** ln 3 
salt (corresponding to^l ^ 25% sodiu “ 

~‘“r jr 

thermostatic column' at ioo' llTT ^ in a 

sulphonic resin (Dover 50 r 8) i n *♦ 2 ml ° C 

in the solution of ^tVeotomyc* gather ® d Under a ?itation 

solution is instantly "froaen aVT ^ resulti "9 

1.7 g. " ' -La - ee 2e-dried. Yield: 

6633 in comparison C w 1 ith e st«ot ati °” ° n ®* subtilis ATCC 
content: of 10.9% i n weigh- Standard/ shows a 

corresponding to the theoretical^ 

^ x aanle ?s. - °^s rntf nn of tho 

hyaluronic ag j H fW l - - -g £V t hroTnvcxn 

«* 'co^elpol-nrto^M^oral^ “ ^ * alt •* 

to the non-esterified carboxyl) are^^r relatiVe ‘ 

of wate- The c «i *• ^ ' ar s °iublized in 400 ml 

colutn r 2 0o‘c rt^ UaOn ln 3 Ecstatic 

X 8 , S 2 B1 ° f SUlf ° nic ««*» tDowe r 50 
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erythromycin 6 hair a Tzg are add *d 734 mg of 

instantly frozen and -siting solution 

Microbiological d«<- • ’ Yleld: 2.1 g . 

6538 in comparison to .t^££“" °" aUrsM *Tcc 
content of „. 7% in ^ ^hronycin, shoos . 

corresponding to the theoretici i y ' rythro "y=in base, 

. y cai culated weight. 

fct apole ; 9 - p- a e a- 

hvaiproni o acid ,wv, rTZI TT"^-M- J«°mvo<n - alt - 

t c *5 ^ T _neoinvcxn. 

==lcbili 2ad i 9 „ ° 0 nl'oTw^er * 1^**1 U "- Eg -> a « 
a -hemostatic coluan at 50 con-ai„i Utl ° n ls eluted in 
aater.ua resin (Dover 1 x 3) in ' 0H - ? ? 2 31 ° £ gu ««nary 

^ The s “-P»ate- ;r ee eiuate 

-~e._osratic container a- a t 1S sat nered i n a 

i. s „ , , a ‘ a temperature of 50. 

234 (corresponding to " HY and sodiun salt al 

-= the non-esterified cartowl] “ onomarl = “nit relative 

- 1 . 0f “**“• solution Is^lu^VrnT^m ^ 4 °° 

and containing n _ thermostatic 


sulfonic resin 


column at 20 o ”'nd is elut ed 

—— 

in the sriu^on^^e'onmnba 1 " under station 

1S instantly frozen and freeze-drier 3 reSUlCing “l^ion 
Microbiolooica 1 ■ eia * 1.6o g. 

aureus ATcc 6-33 in en ”fnation carried out on st 

“ = d "- Day i-n to standard neomycin,' 
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shows a content of 6 i» ( 

corresponding to the “ ei 9 ht °f neomycin k 

the theoretically calculated value ' 

Exampl e 3n - p- 

bvalumni, n ciH L at7 | 0n ° f 7 n1t 

145 mg 0 f aein *-, • . nraT "in 

al <* -ter. The 1“; t “: n SUlfate “* soluhiii 2ed in 10 
column at so containing 2 ml of in a thermostatic 

(Dower 1 x S) in OH- fora . 9«a.ernary ammonium resin 

thermostatic container ^t 6 ! t elUatS ** gat hered i „ a 

!■« 9 of a I* " ‘Mature of 50 . 

2S * (corresponding to 1 **'"” of HY an< l sodium salt a- 

relativetothe„o„. 9 este.Aie n d7‘. 0f * D —i = " uni : 

" 400 al = -* -ter. ;««esoluhii i2ed 

thermostatic column at 20 o , “' lon is 'luted i n a 
sulfonic resin (Dover so r s, in " H+ a ° ntaini "9 2 ml of 
The sodium-free * fora * 

s* J he SOluti °" of gentam<ci agitatio " 

-r * ^ — - -Vse-dL^-f 

cpidermidus ATCC^A 2^8 carried out on s. 

gentamicin, shows a cont'ent”!^ 130 " “ standard 
gentamicin base, correspond 6 ' 5 ° % in weigh t of 

calculated value. ‘ lng to the theoretically 
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hyaluronic , c ld salt 11 

fi*r >»»«Y»«- I _^a UB a_ stl ' lf *.* ,f^ v _ lt>1 | - -»ti iit 

amikacin n»*,eTl m r>„ \ ^ flHauin —14 7 mo c, 

n a.^g,) <n , r^; 

ml of «tar ? ° £ a " ilCaCin (l “• -lul-iliaed i, 20 

1.6 g Of a 75% ethyl ester of hv ,_j . j- 

1 

in 400 ml Tt ^'“ t ” t I "* d T bOXyl > ' *« ^ilized 

thermostatic colu^ J *» * 

salfonic resin (Dowex 50 x 3) in H+form n ~ n9 2 ^ ° f 

in the^ol^n^ T^\ " ga ‘' hered U " d - agitation 
i6 instantly froten and f^eze^ied^ 

determination carried ou^on^. 

1 L 29/37 m comparison to cisn^^ 
shows a c-T^en*- o * . standard amikacin, 

Cwn^enu of 8.5% in weioh- „ .. 

correspond*no to -k %.%. ghu of aB - k a?m base, 

. nc.ng to .he theoretically calculated value. 


kanamvcin 


75% Of ___ W’ r.n ethanol 

~ .... 01tVUC arn '^ asterifiad ethand _ 

^SlgU^aroums e.n«~.., kanamVf . <r , 

4 & ng of kanamycin stiitat^ ,.. _ 

a 0 ^os-a4c coi al ^ Wat6r ' The S ° 1Ution "» ^uted 3 in 
ammonium»; a : ^ 
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The sulphate-free eluato * 

- . ^;rj e \r;r rad xn a 

25 % (corresponding ° f ^ and SOdiua s ^t at 

--M 0 mrnr 

thermostatic column at loo'^'t 0 "/- el “ ted in a 
sulfonic resin ,Dover so x s, in ^ 2 « «* 

-ne sodium-f'ree oiiia+-«, • 

*» tha solution o£ ZZ'VZT* T* 

sr is instantiy 

ZZ in * tion carriad on 

*»°WS a content of vePchP • 

corresponding to the theoretical^^^ 

^BEU^.3 - Pr.„. r .,»,. n 

““n:" n : ■•«•> •'• 

a theraostatic column at 50 cont • . S ° Utl ° n 1S eluted in 
“° niUa resin (Dowex 1x8) in * ° f 

thermostatic container at"50, elUa '* 6 iS gathered in a' 

281 f = °tresponding Teg °‘ 0 f ^ S ° diU " salt « 

-stive to the non-esterified 
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in 4 0 0 ml 


or water. 


siuted in 


ml of 


thermostatic column' at 20 o°„7 6l “ 

3Ul f o„ic resin ( 0owe X 50 x ” 1b *£ * 

- under station 

solution is instantly f/oren and V"’ The r ' SUltin * 
1/89 g. d ^ ree ze-dried. Yield: 


Ex ample 14 - ?rpn» w . [ ion of h , 

ill^Iuronic__acid 7v7i~~ u LIL __ ( 1 nroovl) p g <-» r nf 

cr oG os^ - is » " tUlllj „ ■ ° f PstPrifie< ^ ^nrboxvn^ 

TT " " -§. rb oxvlic or n UPs 

molecular' veL ht^ o r i6 t - etrabUt5 ' laM ‘° n i u '» salt with . 

• nonomeric : n ° t aV: 0 ! to 20 m. Eg . of * 

dine thy sul f oxide at 25 °, 2^ s'* / ^ 7 * d 1 ” 62 ° al ° f 

iodide are added and ‘heVe * n -Eq.) of propyl 

12 hours at 300. rMUlt «* ^ion is kept for 

and s g of -osT” ^ thSn added containing 62 ml of water 
» g of sodium chloride u-v warer 

slcwluy poured into 3,500 resulti *9 fixture is 

agitation, a precipitate i * acetone under constant 

washed three times with son ° rmed Whlch is filtered and 

three times with acet ? °* acetone/water 5:1 and 

eight hours at 30°. ° nS *" flnall y vacuum dried for 

The product is then dissolved in 55n mi - 

containing i% a t • 550 1 of wat er. 

slowly poured into , n “ ^ and <*. solution is 

agitation. A precipitate 0 i^f ° f a<=et ° ne Under constant 

washed twice with -nn S onD ® d which is filtered and 

times with 50 0 mi of acetone /“«sr 5 = 1 and three 

h 500 ml of acetone and finally vacuum dried fcr 
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wwuts at 3 0° p . 

compound in the title 9 are Wt Partial «ter 

determination of the ester «r Aned * Quantitative 

the method of R.H. cundiff andp^c iUrk*” 1 ** ° Ut USing 
11, 1028-1030, (1961)]. Markunas [Anal. chem. 

£xamnle ns - 


-— a * Qt -i.on or vl* ^ • -i 

iivaluyonic acirt f wvi r _ t . ~ ~— B l iocaynlne s»n- - f 

, 1 , ff 

245 mg of pjWn „ * T ilocarpme. 

solubilized in 10 ml IfTa^er U a ~ 

a thermostatic column at 50 d '■"• S ° lutl ° n is eluted in 
ammonium resin (Dovex 1 x 8) in OH*^ 9 2 ^ ° f qUaternar y 
Tne chloride-frea 

thermostatic container at 50 . a ® 13 gathered in a 

tetrabutylalonl^a «lt aMs^ ,,t6r ° f HY 85% 
of a monomeric unit *° 1 ^ 

carboxyl) are solubilized in ion , non-esterified 

The solution is eluted in a m ^ ° f diffleth y!sulfoxide, 
containing 2 ml of damD suit • ermostatic column at 230 
H+ form. * ^ Sulfonic resin (Dowex 50 x 8 , in 

The eluate is gathered under ao if *. • 
solution ot pilocarpine base. The "suitin ? “ th * 
precipitated with ethy! acetate (600 ml“ °" iS - 

«*«. 2 ^r:;^;r ac i:: ic T d . andd — — 

24 hours at 300 . 3 . an flnal ly vacuum dried tor 

title are obtained. ' * ° C ° mpound Matured in the 
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figlysacchar...,. - r ?aur .,.^ v --- n r an .<..!■.* 

T^acia i 7^r^ £!!il!S£iaa isiiaI5lS; ““ 

Rhinocladieua al la tor m * # *******^7^771 a d b 
»'•*• Watson, p. A * °Z Man 9 Gn °t NERL yb . 46 Ced by 

A. Jeanes - r 1 dford ' "•*. Burton m „ used 

a. Li *"! Carbohydr.. Res . ^ "° n ; M ' C - Ca *»us and 

8 a i 8 ,'7' X " Paterson and p oncer <19?S ^'" L ‘ K *nne, 

, 184 -1 88 (1980). t t " 9er ' <=arbohydr. Ras 

-a=etanido- 2 - deoxy . D . glucu - ron ■«. up of units 0 i 

connected by bonds 



PolysacchariH. f the pota ssiuo salt of t-h< B 

“?*' a « - 8 Pen°d7d eS r d A n o 5 7 20 029 ° f a 

While the Blxture 250 B1 CI dittethylsulfoxide ' 

tetrabutylasusoniusi iodide “ agitati °n. 200 ag of 

Sl °“^ >.» * of D et hyl i odl 7 e addad at 3S-c and then 
agitation f or 48 hours at 'ajoJ 11 * 7**“” ls *<4* in 

C, after which it i s 


i 
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Slowly poured into 800 ml of ethvi 

under constant agitation a * acetate, keeping it 
. is filtered and lashed iour IT ^ U ^ 

acetate and lastly vacuuTdLl 4 ^ 

product in the title are thus oht» l 0,6 ethyl este r 
carboxylic groups are .starifi”**' ^ Whioh . aU «» 
etermination of the es*er B , S * Quantitative 

method of R.H. Cundiff aid p cH/jf out by the 

1028-1030 (lssi). Karkanas Anal. chem. 

ExaaiDl e—37—-—Preaar aria- - h 

polysaccharide used as •starting™'!!!, 1110 ° f th ® acidic 
corresponding to 20 aEq of a oon! ® tance in Sample 36, 
with 300 ml of diaethylsulfoxide “t ,*? tr “ t6d 

*-q) of ethyl iodide a-e add** ^ 3 ° ’ 3,3 g (21.2 

r agitation for 48 ‘ h u! the S ° 1Ution is *** 

fixture i, slowly poured lnt “ ** 3< ^ C * The ^suiting 

-ale kep t under constant agltat^ A ^ * Cetate 
formed which is filtered and washed , pr ««P*tate i- 
-1 cf ethyl acetate and lastly vacuua ^ 5 °° 

obtain, in which^ii “hV ^ *** title are 

esterified. ’ * arb °xylic groups are 

Quantitative dc fc ''—a« a f 

carried out by the mltlldoT rI is 

Markanas (Anal. Chen. a , lols-Llo’, (islT)) ^ ? ' C ' 
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g xample 38 - Pr eparation of f. ha 

polysaccharide produced bv • 

Mansoni nrrl Y-46272 m t by Skmocladielia 

_ , 2/2 [(A. Jeanes, K a ' nti>- 4 -« 

Cadmus, C.A. Knutson g t » • A * Burton ' M.c. 

Nature (London) * 33 , SaBd *”* " 

a97 3 Tl and T t A ‘ ? ’ J€2neS " Car b°hydr.‘ Res. T^isafiss 

U973J1. It is nade up of . 153-166 

of 2 -acetamido-2-deoxy-D-CTlu by ° M lnoiecul e 

nolecules of N-acetyl- D -giucasaminr° niC *** tW ° 

l : -> 3 . giucasamme connected by bonds 



polysac^LiL° f corr abUt H lainiBOniUln Salt ° f this acidic 

unit, are treated ln<? t0 2 ° ° f a mon ° m eric 

30°c. Under agitati* 10 °° 01 ° f dl3nethylsul f oxide at 

-«- 3oVc 2°* h thyl ioaiae 

r; t s n S s r= y 0 rr into 4000 - ■* 

v -w unaer constant aoitaH n « 

g ation. A Precipitate 
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formed which is f 11 f , 

•" — 

obtained! i°» «• 

groups is carried out aeenH ■ atlo « of the ester 

cundiff and P.c. Markanas ttaal Chan' 3!“”* ° f R ' H ' 
( 1961 )]. (Anal. Chen. 33, 1028-1030, 

B iological Ac t ivity .studies 

1} ^ ^-inflammatory ^ i vitv ^*4 — 

^*®chmcel effect, n f fu A 

new Medicanents a cc. rd '“* °* 
denonstrated for exanple by placing in" ” ay be 
antiinflsanatory activity o-* SVldence the 

hyaluronic acj,^ Partial asters of 

measured < n the nodal" ;' lphlo « lstlc corticosteroids, 
dextran in rabbit eye! °‘ phlo 9csis induced by 

Materials 

® hyaluronic esters nf _ • 

and fluorocortisona 9 .,•! *' hydroc:ortiso "a 

identified by the cod. filorohjdrocortisonej 

U Y ^ ne code names hyp i _ uvnft 

Table 1 describe, as ' S Were hasted, 

uescrines these compounds **,4 

percentages of the nunher of carbovvl • 5 S the 

which are esterifi.d ..... .. b y lio groups of Hy 

where applicable the ab ° V ' COrtlcoste roids, and 

aliphatic aito ho , P r C a9e es h e rified with sinpi. 

netals (Haj. a " d th ° Se salified with alkaline 

*” activity of the compounds of Table i 
compared un-v, «.w ^ us or Taoie l was 

spared with the corresponding cortisones. 
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(dissect; 8Yc4> mcs ana «« 

HsSfcsi dissolved in seli„ e (2 mg/m!). 

rabbits by*inlrMrat''' 1 • phl ° 5 ° sis was induced in 4s 

saline, o.l ml"« da *tran (1* in 

by. instillation in the right Pr0d “ CtS " ere administered 

while in the left eye ( J it 'V”’ ° f rabbits - 

The treatment^(3 trops^everyt* 

ianediately after the injection of dextran^nd^” 
continued for 16 days. extran and was 

Ophthalmia examinat-i^T. 

slit lelp h ey i n S partlcuiarth^ toll throu 9 h a 

the state of the conjunctiva' and c exainined: 

anterior chanb*- orneal epitheliun, the 

the iris and7rth';;o“^ o : f IyBd * U a « abb > ’ «“ a ■* 

Goldnann lens, the'stat;\f ^“ ach ^ tT‘ ^ * 
exanined. The nr.. Baeic 0 * tha “as 

(hyperemia, exudate, cloudLs! o/SI li i . nfl3Mation 
recorded. The percentagt of !t ^ S ' Was 

present any signs of dm • • G e T es which did not 

SM ,„. y ?nS ° f Phl ° 51s is was then calculated. 

Tablet C i"e tc° b d S -t'-. fr °" «“ r “ ult * ~P d «ed in 
considerable ". d ^watives all proved to possess a 

s.cerable antiin f lammatorv ac tivi>„ 

superior to that of tv* 7 ty consistently 
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these derivatives seen to be HYC 4 

presumably because they are mere lip oph 'uic H * C6 ' 
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Table 


Antiinflammatory effect of the KYC derivatives 
(hyaluronic esters) on dextran-induced aseptic 
(exudative) phlogosis in rabbit eye 



Cortisone 14) 

0.0 

0.0 

0.0 

Vehicle (4) 

0.0 

0.0 

0.0 

Hydrocortisone 

(4) 0.0 

0.0 

0.0 

vehicle (4) 

0.0 

0.0 

0.0 

?luarocor cis. 

( 4 ) 0.0 

0.0 

0 . 0 

Veoicle (4) 

0.0 

o .n 

n ^ n 

HYC1 (4) 

0,0 

o.o 

0.0 

Vehicle ( 4 ) 

0.0 

0.0 

0.0 

HZC2 (4) 

0.0 

0.0 

0.0 

Venici* ( 4 ) 

0 . 0 . 

0.0 

0.0 

HiC 3 

0.0 

0.0 

0.0 

Venicle (4) 

0.0 

0.0 

0.0 

«YC4 (4) 

0.0 

0.0 

25.0 

Vehicle (4) 

0.0 

0.0 

0 .0 

HYC5 (4) 

0.0 

0.0 

25.0 

Vehicle (4) 

o.o 

0.0 

0.0 

HYC6 (4) 

0.0 

0.0 

25.0 

Vehicle (4) 

0.0 

0.0 

0.0 


0.0 

0.0 

25.0 

0.0 

50.0 

25.0 

100.0 100.0 
25.0 50.0 

25.0 

0.0 

25.0 

c;o 

50.0 

25.0 

100.0 100.0 
■ • 50 -. 0 .' IlOO .0 

0.0 

0.0 

25.0 

0.0 

50.0 

C n a 
- w , w 

100.0 100.0 
50.0 100.0 

25.0 

0.0 

so.o 

00.0 

50.0 

25.0 

100.0 100.0 
50.0 100.0 

25.0 

0.0 

50.0 

00.0 

100.0 

25.0 

100.0 100.0 
50.0 100.0 

25.0 

0.0 

55.0 

00.0 

100.0 

25.0 

100.0 100.0 

50.0 100.0 

50.0 

0.0 

50.0 

00.0 

100.0 

25.0 

100.0 100.0 

50.0 100.0 

50.0 

0.0 

50.0 

00.0 

100.0 

25.0 

100.0 100.0 
50.0 100.0 

50.0 

0.0 

50.0 

00.0 

100.0 

25.0 

100.0 100.0 
25.0 50.0 
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Table 2 (cont'd) 



HYC7 (4) 

O 

o 

o 

o 

o 

o 

Vehicle (4) 

o 

• 

o 

o 

o 

0.0 

aYCo (4) 

o 

o 

o 

o 

0.0 

Vehicle ( 4 ) 

o 

o 

0.0 

o 

o 

HYC9 (4) 

o 

o 

o 

c 

o 

o 

Venicie (4) 

o 

o 

o 

o 

o 

o 


25.0 

0.0 

50.0 

00.0 

100.0 

2 S .0 

100.0 

50.0 

100.0 

50.0 

25.0 

0.0 

50.0 

00.0 

100.0 

50.0 

100.0 

50.0 

100.0 

50.0 

25.0 

0.0 

25.0 

00.0 

50.0 

50.0 

100.0 

50.0 

100.0 

100.0 



3 ” 6S are ex P re ssed as percentages (number of eyes 

without signs of phlogosis out of the total number of 

yes treated). in brackets are the number of treated 
eyes. 




0216453 


- 88 - 


tL MwvnfTbmtajtMiM 

to the pr.llnTZLl ° f toe naW Pr ° dU<:ts wording 

o* the ehse^tC a„r n orL b ‘ h de " 0nStrated * 3 ^ 
derivatives of hydrocortis • 10aVailablllt y of some 
derivatives uLtZTZiT h, * ln «" 1 « acid. The 

as HYC2, KYC5 and HYC8. ab ° Ve ident iiied 

^ aber * a1<; and M gthoHg 

Animals 

250-350^ wIrTured aW ol rat d S ' With 3 b ° dy Weight of 

(Coho) , fed ad libitum with" 03^°” “ arleS Riv sr-Calco 
pellets, with the code nLe o/ £ ”" 7 " ^ 

ntaliana Mangim,, li c . B . M ef Charles » 

soditB hemisuccinate "sYl^^t77 7 in th * ! °** ° £ 
(corresponding to l m g /kg of Tl 1 ‘ 3< ” g/k 9 

general intravenous route and by 

and 2.68 ng/Kg (c “ * the d ° Se ° £ ^ "9/*9 

tydrocortisonl base bv tub t " 9 t0 2 «* 

route was considered ^ “7, ^ 

pharmacokinetic parameters which s7e as a ™ 

for the evalua*-.* ^ e as a con Parison 

adainistration'route) 0 ." * b " rption ■ * -»y other, 
subcuti„ h : ou : hr r :: t ;': c t were ad " inist — ^ 

corresponding to about l ° 6 ‘ 5 and 13 mg/kg (doses 

base) . All the v an 2 mg/kg in hydrocortisone 

sterile J,< ^ products were' dissolved in 

saline, exceot for* HYC5 vh i rs 

rtxcs which, being insoluble in 


y ^ I DHOO 
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t c re pl ;:r/ ti r e :r “t- was nrst —- — 

dinethyulsulphcxide, and ^^ - 

with saline. All tho _ *’^ le ri 9ht volume 

constant volume of 1 ml/kg. injected at a 

Gathering of the plasma samples 

ac ^>inistration o t mi - . , 
from each animal by card^ puncture i n th^ draWn 
anticoagulant (sodium heparin). Presence of 

Blood drawing times were as follows: *i 5 m ,- 

' 60 mins ' 120 mins > 180 min, 300 mins 350 mi ^ 3 ° 
=ins, 480 mins (^limited to the i n f nins ' 420 

Dosage of hydrocortisone ^aveneous route). 

The hydrocortisone was dosed bv 
nethod (Cortisolo Kit, Biodata, cod / ^ 101 "“ uno ««y 

tracing. The n.„ isi „ n ' 10394 > “ sl "9 iodate 

cetemined on --'C “ " accurac y °f the method, 

with a Known ccn-'rol a (d0UbU) °* 3 C °" tro1 — 

respectively , ^1 Pr ° Vad to ba 3 '”» end 0.021% 

• ***« linearity of — 


I and 1000 ng/mi The YbV^ V- ***** r ‘ 5thcd CG7nes ketvesn 
Th. „ observation limit is 1 ng/ml. 

The dosage of the cortisolemia in the rat i. „ 
influenced either by the base levels or bvtn " 

rhythms of thns hnn»«n r the Clrcad ian 

endogenous glucoc—ico*'d "h " etabo:Lic Pettern of the 
the oroduc-Ion . hormones in the rat, leads to 

S.L. 'or. corticosterone and not cortisol (see 

en. 3iology of the laboratory mouse.) 

method Vs 1B1 sm iry - r° f haS den ° nstratad hhat the dosage 
nod is specific only for free cortisol The 

ccnp^rLrdf::; „‘ f ~ " 
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Results 

In Table 3 are reported the results of 
plasma levels of hydrocortisone after V ^ 

injection (1 and 2 mo/km T 1 1 ' v ' and s.c. 

after s. = . injection, there “ P !’ # * 1 * ed that ' 

of the product (Tmax evaluated at aTout ,7 —rption 
same as the i.v. route levels at the nlnS ' the 

Table 4 are reported the „ h sa " dosa >• In 

cortisol ca'culated a an,la c°hinetic parameters of 

decline curv I /n Table l” " tr ° m «= 

levels of cortisol aft- . re P°“.d the average 

the three HYC derivatives ^t^erif ad " inistration °- 

ti::r~ 9 a- Ta're 1 ^o ’ ^ ^ 

parameters relative to r" Cted the Pharmacokinetic 

— the mathirr^rsjeerrrL^Ttr^ 

=nrve of the three HVC products “ absorption 

hyaluronic acid are not i a derivatives with 

relationship exists between thTT'’ ^ "° dir6Ct 

such as the area b@no <-», a-v dose-dependent parameters 

plasma levels since th" decline cur ve and the 

—elves line'er f^ *” 

ne deduced that .. 1 results, it can 

HYC derivatives is th^h T ln ““ ° asa of tha 

between hyaluronic the h ydrolisis of the ester bond 

(tending toiard^ r * “* C ° rtisol °' *hi« Phase 

connected with the ah is not itself 

therefore th^ kinet,° f “ a activa Principle and 

— ac^nra 
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Conclusinne 

complete end even superior to that of Th Pr ° VSS to be 
preparation. Regarding this, however, the 
slower (maximum time about 2 hr «i ab * 0rptlon ls 
concentrations equal to «.>, } d DaxiauB 

administered cortisol a *°se of subcutaneously 

cortisolemia proves howLeTonTv^' ^ PlaS=iatic 

several hours after adminlstLTon IT *°. *' hlgher 

hyaluronic acid therefore d*t •’ Esteriflcatl °n with 
.,« . nererore determines slower rele Sea « 

hvarccortisone, and this is m. ,, • release of 

3) Hydration «*«**.. 

sa , ‘ a Trtatt- ^ ^ dS haS alreadv been 

' —s a saturation process; that is it tonn= / 

zero grade kinetics. This, for a re-ard f= ^ 

desirable factor, since, by definition “ 3 ^ 

release preparation <» .. 7 efinitlon ' a controlled 

the release of a con* «.* Preparatlon whic * determines 
a given t<me" and th^ alAquot -°* active principle in 
grade kinetics. S 13 condlt i°n reached by zero. 

The skin, due to the complex na-ur* * 

ex=l^veiy'V oa; UnCti ° nS ' b * «»»“«•« «> 

dvnani- , P e covering organ, but rather as a 

caoaoity' of tT* 1 ^ ° r 9 an - The complete functional 

Presence of ^n t" “ fundanant aUy guaranteed by the 

requires a cotr T hydr ° lipidi = covering and this 

which varies a C ° ntent “ the h ° rny la ^ r - 

capaci-v r , 9 * dSal accordin g to its storage 

-y (values vary between 10% and 60% of water 
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content). The skin-s humidity depends on a series of 
endogenous and exogenous factors. f 

Cutaneous humidity fundamentally influent -w 

Motions b8S1S the ^ P r °tective 

The means of defense used so far to restore the 

oT^rr ° f hydrati °" «“ •«» invoive the use 
f highly hygroscopic substances, such as glyce-ine 

hYd’-r 1 d Pr ° Pylenic These substances,' 

• eve., had .he disadvantage, in dry conditions of 

draving humidity from the skin itself instead of foem the 

.em.l environment, thus making the skin even drier. 

reas on at present fu era • 

for biological substances whose origins lie" ’oV*!*"” 
particular characteristics, to the na\u r i ha 
factors mentioned before T n X ra mg 

the .. „Z'.l < " C ° nteXt; iS includ ®d 

The hv- a.."** w, "‘' n t ‘‘" uss of hyaluronic acid. 

closely remted 10 t ^ “* itS »<>“*■«“•»* seem 

tissued VJ * HV C ° ntent °* the cutaneous 

*“ S ln been demonstrated that tho 

©xogeneous contt** bution o-f irv . ^~ 

the s-a fc e i! ’ . " f W cont -^tes noticeably to 

® ° f hydratlon the cutaneous tissue. 

a -e als^^ Pa f tiCUlar characteristics of hyaluronic acid' 

este-ified °T *' t0 6V6n 9rSater de< ? ree ' in the 

.ifred derivatives of HY according to the present 

invention, and for this reason they may be used to a 

Sreat extent in the field of cosmetics. 
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Tn order to establish 

hyaluronic acid and its derivative^* 1 / 50 " betWeen 
invention, some exp.rin.„. ° f tha P«=ent 

instruaentally evaluate, after t W * re Carried °<»t to 

hydrating properties of the c^no applicati °n, the 

Material <= ‘ " -P° Un ds in examination. 

As hyaluronic deriva*--? 

invention the following esle-s w iCC ° rdin3 to .‘he present 
H '- A "2 hyaluronic ac<d es“erif r V Sed ' 

H^rr, hyaluronic acid .,-'«!«*/ ^ ” ith “«..nol 

r* s 

..lAr .- 9 hyaluronic acid esterifi^ w 

n-propanol y 30% Wlt h 

f 10 hyaluionic acid esteri^^ K ‘ 

n-butanol by 50% with 

Hyaluronic acid sodiun salt (Hvala.r- 

AH the expounds we-e ve hlcl fraCti ° n) 

°-' in an ointnent thl con * “ * concentration 

follows: * position of which was as 

Pblyethylenglycol nonostearate <00 

cetiol v, g r . 5 . 000 4 °°' sr- 10.000 

Lanette sx, gr . 2.000 
■ ?arao^h enZ ° ate 01 Bethy1 ' «*• o.07s 

Sod- ybenzoate propyl, gr. 0 .0=0 

Sodrua dehydroacetate, gr. 0.100 
Glycerine F.U., gr . 1-000 
sorbitol 70, gr. i. 500 
Test cream, gr. 0.050 

Water for injectable preoar « h 

P .ar. q.o.a., gr . loo.000 
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Heth^ aCe °° f0rmulati on contained only vehicle. 

Study sample 

«» 0 « r? ”■ ::ri:: f r r L; n f 10 heaithy 

Treatment ^ *"*'"» 20 - « ^ *°" °* 

Saeh volunteer was treat-.a , . 

With all the formulations in (Sln9le Ministration) 
applied (l gr./Ointment) to the “ 1 . natlon < which were 
forearm, distinguishing„ ith a V"** « -oh 

application rone (about 25 ., 2 . er ‘"° 9raphic P®ncil the 
standardizing the procedure as fa Mch produ « and 

^ " ft “ e “ — 
after treatment^the^degref'If 24 hours 

corneoneter ° f — layL/r/::.;^:!:::-: 

M ° St Particul arl y/ the dielec— ie - 
3ter was measured (in 0.8 sec . n * s ^rigth of the 

th ® Sensor (condenser) to the ” v ' aft6r aFplicati °n of 
thus obtained, the measurement »• value 

to °. 07 ffig ot . wa;ter values 111 ° f . Whi<=h cor responds 

«• «ad on the dial of ! he T ?**”* 90 a " d 
Registrations were car-il / ^' 

conditions. d OUk * ln constant humidity 
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Results 

^ As can ba saen from the results reported in Tabl. 
treatment with tha compounds of the HYAFP . ^ 

induced, in all cases, a notable increase in th 

e" d h e y nt ra :o: n o:i f y th d : r L7Le la r r ' uhich vas 

Ration, but also 

~ ' f r ° Ved t0 be SUperi ° r both to that of tha placebo 

acVd^sodTu a " d sa Tt th6 of7he ati ° n C ° ntainil,g h ^l«onic 

„ * Oi the compounds « 

derivatives HYAFF, and «v A r F a tested, the 

interesting. 9 appeared particularly 

Csnclus-i one 

--- -ar^^r^esrer^rd 7 a7 

faCt deter3line a n °table and prolonced 
tha- I C - ^ thS Skin 1SVe1 ' Which is superior'to 

ac<d thur^ia- 1 ^ thS f0r=lUlation c °ntaining hyaluronic 

•~“o w <;rr:? g the inte?rity and p^io^id 

results form th hy<Jr ° lipldic fil “- These satisfactory 
■ *t* therefore a valid basis for the use of these 

sJciT~'th ln th \ Prevention (or treatment) of chapped 
. * ' ® treatment of burns and scalds and th. 

7777 °* PhySi ° l09iCal — --ent and elasticity. 






- - -*» according 

known a-;nt g :i™ y th d r c r ibed - 

* " e fc Hovincr rec'iu “ e iUr ther 

the e n and tha » «•-«. on the stabiuty of 

obtained with « ,, ■‘■J-j-ty ,_o oxvcen +-v 

HYirr. ; h ' h fallowing CObDOUnrfe • • - the f *2** 


obtained with the f ii r7aea bility to < 

HYAJTo V V1 \ ° owln ? compounds: 

2 -yaluronic acid este-i- 

— e fhanol ~ ■*■ 

Vlf ^ «•«. 


***"- r 7 

hyaj?s 

KYAiTo 

EVA??,, 

KYA??2 q 

HVA?? 22 

The f11 ■ 


isoprcpanol 

hyaluronic 

n-prcpanol 


J «nsylic alcohol 


■ fied b - 7 100 % with 

H 

>1 . 
* < 

00 % 

with e 

thanol 

-led 

by 

100 % 

with 

fied 

by 

1 oc% 

with 

:led 

by 

100 % 

with 

led 

by 

100 % 

with 

i. e d 

b v 

> 

100 % 

with 

no t 

o t 

he me 

thod 


^phenyl ethyiic elcohVl^^ " y 1005 ^ 

•12 nyaluronic acid estcriMed ■ 

The n, 1SOpent i rli = alcohol f y 100% "itl 

cescr-ibed in bS * 5re ° ared accord^o to *->, 

d ln example 39. g to th e method 

Stahl 1 itv ^' 

Polyethyler.e fl c!=suTe 19 tocIthe°“i 4 ° a ’ 5 ' ) ““ - Dlaced in 5 

“* kept ** a —- t'ecper'at^e (37 c%; f ^ «™ 
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xhe evaluation parameter was t-ho +.,• ^ 

hours) for the film to dissolve. Ve ^sul" 
reported in Table 6. results are 

Stability to hvalnmn^,.. 

Sach film (weighing about 20 mg.) w »s D i ace H • 

polyethylene capsule together with oh 5 k “ a 

O.iw \aci n km) ^ ® buffer (acetate 

containing 100 u oT ? <Ph ° S f hate °- 1M . "ocl 0.15M) 

Miles "atch 8062 a enzyme (testicle hyaluronidase from 

each c l 'a n d hept 

_ •. . . constant temperature C 37 °c^ tho 

evaluation parameter was the a. v. . ' The 

t*e ri a . the tlIne tak en (in hours) for 

fi . results are reported in Table 

Table 6 

Stability of the films 0£ the KyAFF series 

= ( 07 O^ lVe ! in th * presence of =erum esterase 
w) a " d ln tha Presence of hyaluronidase 

/ •• A _ 



KYAF7 2 

72 

EYATFg 

120 

HYAJr- 

90 

HYAPFh 

SO 

HYAJ-20 

130 

HYAJF -2 

130 
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-g.Ljne ajDj.xirv 






v of the HYAF T seripg 

coapartaer.ts separated by^th 1 " * C ° ntainer hav ing 2 

__ , p rated oy the membrane ir«oi^ 

compartment (volume = i x itself. 0ne 

v vuxume - 1, 2 cc) was filled 
degassed wate- * , ed Wlth Partially 

- t-o 2 —» 5 mm of Hg at 230 n\ .• , 

:“ e :sr: 0 ; r:«■»” 

- ^..e eswablished times C5 ' en 
minutes) a suitable a liguot of J S °' 9 °' 12 °' 2 <° 

==) and determination of the partial ” ” ° ff f1 ' 2 

effected bv a Gas Sv< _ P 1 P res sure of o 2 was 

Instrumentation Laboratories J ' fro:a the 

(5S0 3 * =- Hg) was ta,e„ as ref. “ Pr * Mur * 

calculated, in the Previ ^'^ *“ d 

conditions b y insufflating 

impermeable mYabra”. YnYYIl YY/*" 

5 00-i). Tbe results are reported Yn TablYY "" 



PKnMKAOM.m TO 0 7 OF TIIE 
0K THE IIYAFF SERIES 
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. *flg»naee»tical 

provision^ ^ ^ present invention is the 

provision cu pharmaceutical preoaration, ^ 

or more of the above mentions * *. containing one 

and salts the-eof 0 " CrS ° f hyaluronic acid 

£ro » “e association ot TneTf Tuch “"T 

application, u substance for topical 

' G -scribed above r r'h*+- a ~ 

Which the hyaluronic este- ac-s as ” edl =snents in 

active substance. vehicle for the 

hyaluronic ^sie-s^s^In 1 ao~ BPar!iti0nS C ° ntainin 3 the 
case of este-s with th '' Prlnciple ' b =th in the 

destined for t‘he sale inactive alcohols 

esters with 4er.n ! ^ hyalUr ° nic acid itself, and 

the usual uses nr . * hols intended for 

excipients U and “ y"£ “* 

“:lit 10031 

pastilles , tablets , pel^n ccp^l'./" ’ “ 

subcutaneous ^se i" J. ! ^ Parent6ral a ” d 

intramuscular or in-rad ^ t0 ^ intended for 

for infusions • wradermal administration, or suitable 

therefore to or “ tr * V * non * infections. It is possible 

freeze dried n T 6 SOlutlons of the active compounds or 

to one or more^h^ 3 ^ ^ aCt±Ve coro P°unds to be added 

diluents c Pharfflaceutlcall y acceptable excipients or 

with osmola f ° r the ab ° Ve mentioned vises and 

csbolanty compatible with the physiological 
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liquids. For local use, preparations in sprav * 
be used, for example nasal sprays ^ aay 

for topical use or ».cial ly “ ° int -"ts 

for intradermal administration ^ stlckln< ? Plasters 
hyaluronic esters in n • * & solubility of the 

points makes them p UTiL l^f b ° Uing 

manufacture of "sprays". 7 uitaole for the 

“Z 1 '™ i - -X b. 

betvaen 0 . 01 % and 10 , of activeY CO " taln >> r * f *«bly 
solutions, sprays, ointments and creYsYYY ^ 

and 100%, preferably between 5% anY 5 o% oTlll 
compound for the preparations in solid foY ' The do 
to be administered will den.nd „ . ° h dosage 

the desired e"e=t P n ln dividual needs, on 

route. The daYvV ° n Ch ° san ad ”inistra t ion 

decided according to thaTusYfoY Yh Praparati ° nS ” ay be 
preparations both of. h y a i u r o n To YY YdY Yr ThY 

a°thr e it POndl f n9 CUrSS ' £or example for the cure of 
* t £or sample in man or horse, and of the 

be ; u P t eU tr lly aCtlVS alcohol > the action of which is to 
be p ut to use. Thus, for example, the dosage of a 

contentYf to ter COrtisone “ ay ta derived from its 

known >, hlS sterold and frora its usual dosage in the 

J “ oun pharmaceutical preparations. 

is remre Parti J Ular £orm oi Pharmaceutical preparations 
containing YY " ab °^ -"tioned medicaments 

one or * assoclatlon of an hyaluronic ester and of 

solid for Y Tr SUbStanCaS - Tbaaa ~y also be in 
' or example as freeze dried powders 
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containing only the two components m „ „ 
or separate. This galenic form • * " d (12) ' together 

■ topical use. indeed these solil * S F. eCUll Y citable 

contact with the surfaces to be treat‘d ilca “ents form, on 
concentrated solutions according tothe T" ° f lM ' 
Particular epithelium, with the h nature of the 

^e solutions previo^lyoreoLed"* ^“eristics of 
represent another particularly ln Vltro and which 

present invention. such solut i” POrtant aspect of the 
distilled water or sterile saline a *” Prafara Wy in 
°ther pharmaceutical vehicl. " o - Prafarat >ly contain 
“ter or one of its salts "ht t>>e ^“onic 

solutions may also vary within , = oncent rations of such 
between o.oi and 73 , btth f-'!" “f 1 * »^ts. for example 
taken separately, and f or” thei- • “?* tW ° COisp °nents 
"articular preference < s gi ‘ * Ures or salts. 
Pronounced elastic-viscous cha-ac‘er° /° 1Utions with a 
content of lo» to sot of the ».d exa ” ple with a 

components. edicanent or of each of its 

Particularly iaaortant are ♦■>,» 
type, both in anhydrous form tt Bedl «aents of this 

• solutions, concentrated or dilu*eT- dried P °“ der) or as 

Possibly with the addition e Watar ° r sa line, 

substances, such as in Darticullr disW ^ ° r a “ xillar y 
°r mineral salts a = ti * C “ lar disinfectant substances 
ophthalmic use. 5 “ bu£fap « ethers, for 

important, as the case "ay he 3 “^°"' 

acidity suitable for fne e ’ ° Se with a degree of 

6 enVlronaent to Which they are to 
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ie “PPlled, that is with , v . 

%TT£ th \ PH - •^. 01 iTSt t01 ‘ rrtu -«»- 

--e suhatahc:: 4 ;- be 

acidity of a sa • - hus . for example, if J** 

substance i s too h . J hyaluronic ester ' Xf the 
neut-al i * j . high, the excess c p .p,. ha basic 

exanole . th * ab ° Ve *«ntioned‘ incrca^^ gr ° UPS is 

• !/ Uh sodiu ^ Potassium c- J r?aniC bases, £or 
xhe Preparation of th * ™ aonxu * hydrate, 
invention may be effected inV^^ aCCOrdin 9 to the 
Placi ng in COntact so a Jcnown manner by 

organic solutions, of t^ e ^ ' a ^eous solutions or 

nr.?.* bas “ ~ *>..r c zztt w and ™ 

«rth ha°ala Of :i e Denti °" ed 
•f n an * ri 9ht quantities and ?nesium or 

-:r^ a ^— -- "cr ::r r — 

aoij^; a —" ^ 

■ tr eeino such oo« h two c °aponents /■,» 

, - uca components cs d) and <-21 

3 Wlt h suitable * OUs solutions of *.>,«• 

:r:;:r w• *" - - 

ce„r iCUlt *° ; "- lle ^ «Mch are’ 

entr lfugation _ tlltra Ba y be separated by 

bbsequent’y dried. oecantation and possibly 

rW these associated aed‘-an.„r 

00 = f “a active br ZTll ^ **“ *• 

.les used singly and 


based 
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tta y therefore eas-fiv v* 

^ ^to • skilled person, 

corresponding known drugs. recommended for the 

the hyaluronic esters and ^7^ *° ^ ^tion 
excipients ccnmonly used in / are mixed with the 
those already l/sted^ovT f o^t^ ^ f ~ 
Preparations. Mostly used ** pharaace utical 

lotions for topical use "Vi” TT' ° lnt “ nt *' * nd 
one of its salts may >*eorese i- * 6 hyaluronic ester or 
Principle possibly JiL* ” the COSInet ic active 

cosmetically active orinc^nJ 6 addition of other 
steroids -r QW ~pl es , such as for exanmi 

' *°‘ example pregnenolone or ° exaa Ple 
i-.^-pias aer.ticned ab— e T ' ° r ° ne of the 

hyaluronic ester is preferably ?re?aratiar - s the 

Wita r -° cosmetic action such^a ***** Wlth an al cohol 
alcohol, such as one o* those , l0Wer ali P^ati c 

efJect is due to the int _ ins ° c co already "entioned. The 

polysaccharide component"* such a = Pr ° ?er;ia = of the 
hyaluronic acid or of its' salts. “ ““ “ M <* *«• 

substances " ay h °“ ever bs based on 

hyaluronic acid, io/ eMao i e T ■ than those ° f 

s unshields, waterproofing or t s “bstances, 

^stances, or odorants', escecYaTlv^ 1 "! “ anti " inkl * 
osse the hyaluronic es‘er P«rfu=es. m this 

ingredient and de-<ve s .1 * ltMlf b * the -'-ive 
properties, for exaccie e_‘ alcohols w i«> the saoe 

tsrpenic alcohols i„‘ the’ c h 9 ® r allphati = alcohols or 
mi as vehicle for ° P — shove 

associated with it. * SS ‘-hose properties 
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compositions simii^ 1Jn P°rtant therefore are 

The use^f the^above^mert^^ r ^« ^lts 3 

:::: - - 

Slow ' c °nstan- an/tra” technol °9Y, since th^y Vllo *" 

ingredient*. Pr °— d of a 

An important epoii ca t<« 
regards sanitarv an /‘ * ° n of the prese-t 

a±>OVe - We nethods for^e^ 3rtlcles Greedy dMcribM 
tnven Ci therefore -nudacture and n ...°"£ 

/. alreaay on the market h* ^ 6 artlcles similar to 
J^yaluronic es'te/L ^n^ot^ 9 * Gi * bUt 
irse- e ac * d or one , salts in 

”* ° r oPhthelaic lenses. ‘ " Salts ' f " eraaple 

accordino t> t 1 o e *h ly " eV 3ur 9ioal and sani- 

este-s I,° PreSe '-'t invention at." ^ arti =i« 

eporooriate yal “ roni = hcid re g ene-a V’*"*™* b y the 

to ohttin " 5anic soiuti -= - 0 r;;;:rr t as such ** 

th^n S h* J asans of the su<tab^ * * 13 possib le 

~ n sheets or thread a. ^ su -tabi e procedures f n 
substitutes of the “!• USSd in surges as' a 1 ' 
this o™ h skln ^ cases ' S aids °r 

organ, such °- serious damage to 

suture la surgical ^ f ° iIOVin * --s, as a 

Particularly th es ;^; d Mention includes 

.^Deration of such articles “ “ 5r ° C!i »“ for th- 

in a S ° 10n of hyaluronic ln the ; °™««n 

tUitahie organic solved ~ salts 

an saide or a 
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cur's rr M vith — ca "- a r; arb a :: 

a dialJcyisulphoxide with .iSj. 0 ^^ SUlpho3Iide -' that is 

carbon atons, such as esp^ie^ /• * ” axim ™ or 6 

dlethylsuphoxide and an • * dimethylsulphoxide or 

nuoronated solvent with f 1"" •' 

especially hexafluoro-isonro 109 *- oln t s “=h as 

includes turnip such solutions?“*^ The ^-ention 
and in reaoving the orc,„( heet or thread fora 

another organic or acueous ! a -< S ° 1V * nt by C ° ntact "1th 

" 1 th the first solvenTand in IhTh t^f ^ 

is not soluble, especially a lover'alioh ! °" iC ester 
exanple ethyl alcohol L* allpha '- lc alcohol, for 

solvent with a not too >, • C - innin 9) , or, should a 
prepare the solution of tL h P ° iat b ® USed to 
removing such a solvent in drv ' “”f 1C derivati ve, in 

° f . 5aS# e specially with suit-bly” h^d ^ 
spinning). It - y hea -ed nitrogen (dry 

results with dry-„et ^ ° ttai ''' eXCelle "t 

may *** h ^«onic acid esters 

dedication of Za£‘JZ % £ WieB ° £ 9 — *or the 
gauzes has the except “fT ° £ 

biodegradability in the o'rgan-° £ thaip ' 
enzymes which thev e «nf • * ' de ?osslbl e by the 

ester into hyalurZJ divida the 
and therefore into a = C ° rrasp ° ndi "? alcohol, 

°rganisa, made Toss^Ty^e Tn7 resent £ " «*. 

y tbe enzymes which they 
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^nzyses Qjvide . 

““ Md «“ -—ponding alcohol "nTJ^ hyalu ~"- 

compound already present in the' ore ^ lnt ° a 

harmless compound, such as «d into a 

hyaluronic _ _ ^ ^ alcohol, shouin 

.. - srer be used whirv, , J-a a 

-herapeutically acceotab^e alcth , £r °“ a 

alcohol. * “ lcoh °l' such as ethyl 

These gauzes and also the 

= a * therefore be left <rside the threads 

since they are slowly abso-ed tlV’l™** SUrgery ' 

degradation. h nks to the aforesaid 

During the prsoa T *a^' : on «•* *. w 

articles described ab‘ov e V*V #anitar * and surgical 
?lastifyi ng aateria 1 s w „ , _ h ' “ ** P ° ssible to add 

characteristics, such as - =?rove th.ir mechanical 

-Prove their resista^1^*=* ° f the to 

materials Bay be for 'eianole^ikal-^! 
acids, for exaaple sodium stearate ° f fatty 

the esters of organic acids w^ ln " palaltat -- 

Another application of the n Cm ° n atoms ‘ etc. 
advantage their biodegradability du^ to^' USln9 t0 
Present in the organise il esterases 

Preparation of catsups fo- ' v represent ®d by the 
aedicaaents or of SUbcutaB * ou * -plantation of 

example by subcu^ane ~ ca?su - es for injection, for 
applications^ ln ‘™~ la -' — • P=r the 

— release a 

made of silicone mate-ia^s * “ 1Qn ' capsules 

nov, with the disadva 6 :,:;;! ^ “ tly ^ ^ ^ «li 
2 ° Ve about inside '“ I,; capsule - liable to 

-ne organism 


and 
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it is not possible to recover it 

hyaiu r urirn dan9er tte neu 

^crocaosules made with hyaTuronf Preparation of 

the problems regarding thei- use V e !" erS ' eliminatin g 
been limited, for ‘ Wflich u ? till now has 

above and which opens uo a 35 nenti °ned 

where a "retard" effect s sought" JTn i ° f /PP^ation 
A further apDlicat->'on i- miecwed route. 

' U -; Sry °: ne * esters concert tle^ ° f and 

^ a ~“ e va -iety of solid . * preparation cf a 

sheets, etc. substituting t w' S - SU=h aS plates - discs, 

hade of synthetic clastic nete ^ " talllc fora « those 

the case of inserts' in^LT^ "•« *» 

period of tine. Precara-L I ° Val aft6r a certain 

being cf a proteic nature 'o'tenT' ° £ aniaal - Dt5l lagen, 

— aa ihfiannation^ --sirabie aide 

a-htaal, and not human w , 3loR - In the case 

<*«- R =t exist, as t^reis‘I 

the polysaccharides of d<-f.r. t lnCOmpatabili ty between 

OZ efferent animal species 
-owher application relates to tbo 
*.-.o correct soft tissue defec-s Th „ ““ t0 au ^ent 

effective bioaate-iai bv s' L Th nead £or a safe and 
denaged soft tissue has length ^ rSPlaCe ni =eing or 
alicplastic materials J. been recognized. Several 

tiiiecne and bo "nV^iTage^ T Tefl °" Paata - 

b ~t soft tissue. Ho weven *hT ^ ^ repia « 

aesociated with pemanenn haVa 

-he s Xin , with aicration * textural cnanges in 

and with adverse t-eatment = *** Sit:e ° f ia ? la «tation 

t-eatnent reactions. Thus, the need for 


hi •() 
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a versatile biomateriel in medicine continues. The 

a<= H d “ terS Caa bC USed «d effectively 

^ and corre ct such soft tissue defects as acne 
scars, atrophy post surgical irregularities 
chemiosurgery, deft lip seats and 

' ° applications in the field of medicine 

inve^r a^ “ tm «««“"* - Pre^t 

-n an. ion, are represented by expansive materials 

vo!nds I ^ £ °” ° f S?0ngeS ' £ ° r ahe medi=ati‘o„‘of 

-rounds and various lesions. 

The following are particular exeani»- v 

?reparatior - s adding to the invention.*' 

colliri “ containi - — - — 

' ° f ^aldrcnic acid with cortisone 

(iX. 10), gr. 0.200 

ethyl p. hydroxybenzoate, gr. 0.010 
rethy 1 p. hydroxybenzoate, gr. 0.050 
sodiua chloride, gr. 0.900 

^ a ^ er for ^jectable preparatior.s/q.b.a., axl. 

T o mu! a r -i qts , - Injectable solution co -a. a ■ 

h^ o-oco. -iscr.e of which 100 ml contain: 

partial ester of hyaluronic acid with 
hycrocortisons (Ex. 11), gr. o^i 
~ sodiua chloride, gr. 0.9 

^ ^1*3 ®Cta^l Q ^a-*- -p, <— / r* Vs __i 

* * - — u* w, *j/ U • ^ , . 2 i . 

100 

-=— ^ au -°0 —1 - Creazi containing a oartial o 5Z o- 

hyaluronic acid with ethyl alcohol' (lx.‘ 2) To' uhi'ch 
9^- contain: 


of 

loo 
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partial ester of hyaluronic acid with 
alcohol, gr . 0 .2 ethyl 

- Polyethylenglycoi nonostearate 400 or „ 

- Cetiol V, gr. 5.000 ' ' 3r - 10 - 000 

Lanette SX, gr. 2.000 

Paraoxybenaoate of methyl, gr. 0.075 
Paraoxybenaoate of propyl, gr . 0.050 
Sodium dihydroacetate, gr. o.loo 
Glycerine F.U., gr. 1.500 
Sorbitol 70, gr. l.SOO 
Test creaa, , Tr . r,. 0 50 

loo'oo f ° r ln:,C ’‘ table Praparations/q.b.a., gr . 

The following are exemplary mater^i 
u^Uifing the hyaluronic ester/of the “ enhion" 

hyaluronic ? oration of films using e st ers o* 

n-proDyl ^ste'^ HV ^ of the 

180 mg/ml (MW 13 °' 0 ° 0:) ” ith a concentration of 

is spread lne on S a 0f gl a a S Stra ^ lfier, 9 thln layer ° f solution 
times greater th ? Sheet; che sickness must be 10 

glass sheet is ^Lmne 6 taickness of the film. The 

dimethylsulfoxide bat^s^nor ^ 1 3bS ° rbS th ‘ 

which becomes solid. The film is de^T f £ ^ 

- ' — — ater 
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hours at 30 = 9 ^ iS - • Press for 43 

be„ 2y lM t °lrl° f n K'/ ZZToZ dimethylSUlf °-^ o* the 

200 The JZ™'™ 2ZL: ontim of 

M “S OI a P“»P through a threader with 0 5 by 

The threader is inmi „ M . . h °* 5 - 1 ™ holes. 

sulfoxide 80:20 (this ^ ethanol / d imethyl- 

a.- (this concentration is v»nf 

continuous addition of ethanoli . P constant by 

dimethylsulfoxide is soaked in tV- ^ th ® soluticn in 

“° St ° f the diaethylsulfoxid. and th." thr ^ ^ 

The thread is stretph „ * thread solidifies, 

content of di-sthylsuiVo^. ^ haa a 

stretched and washed with ethanol'. T , e thr 
- n nitrogen current. ‘ thread is dried 

Example 41 _ 

tolureni. ae7r ...- a - 1 " n ^ " ^n MSLJIia terial m.d. ..... 

aoleoular 9 weight "oTiyo ‘cm ta ^khauV'^ * 

~ “p?r^r : obtained £o - 

dimethylsulfoxide „ SS ° lved in 5 ml of 

mixture of 31 5 1 ° ** Gh 10 ml ° f sol ^tion prepared, a 

granularity corrs, * Chl ° ride Vith a of 

bicarbonate and 1 g ? of *”!! *° 300 ^ ' 1,28 9 of sodium 

is homogenized in a mlxlr^ ^ ***** *"* the Vh ° le 

The pasty mixture is strati fi oh ,• 

for instance by means of * Varlous '-'=ys, 

y means of a mange consisting of two 
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distance ^betwe^'The^two^ 6 ** “ ad ^ s tabl e 

P«t e is passed between the rM.r^tL^ ths 

of silicone Daoe>- which ae<- 9 er Wlth a strip 

paste thus ‘fo»ed “^/-T "* “»° rt td tha of 

dimensions of length and h a S ° Ut t0 the desir ed 
silicone, wraooed !n “ft./'o ' r “° V * d *”» tha 

Shitabie solvent, such as ^ate.-" “! ^ * 

cotained are washed with a sui'-abi & Sponges thus 

a.- ?=ssibi y ape r iii 2 ed h with u ;;i r :;:: ent such as 

possibi* *!* ! a " ner described in Ex.npl. 41 , it 
hyaluronic acidV* 0 "^ materials with other 

t r“ iV - - - a;; 

«- -x- -* «%- -*“■ *- 

nther solid conpound which is ini!, !! t0 Use an * 

used to dissolve the h , able m the solvent 

however soluble in the solvent used to " 13 

hyaluronic ester after the h Precipitate the 

treataent, and finally which''haTthT^Iel' 

aZ r :! a ia i t t ^a°, 0btain ^ ^ — 

In the Place of sodiua bicarbonate and citric acid 

that ii, •!hic! t !!! c r!r!! I s c °=--° unds - 

or solution o' 'he i ° eac °'her in suspension 

acid in such a I/ay a Y tT t0 dissolva hyaluronic 

y as to fora a gas, such as carbon 
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dioxide, which has the effect of producina * , 
spongy material. i n this wav ? ' t ® SS com P ac t 

the place of sodium bica r h ona t e “ P ° Mlbl - *° USe ' - 
alkaline or alkaline earth carbonlt ^ blCarbonates or 

citric acid other acids in solid ^ th ® PlaCe ° f 
acid. form, such as tartaric 

Tne invention beina ^ 

Obvious that the sane nay be v^i'd******' ^ VUl be 

variations are not to be recorded as a^deTa^ ^ 

spirit and scope of the' < de Parture from the 

Edifications as would bl n "' a " d 311 su<:h 

r ate intended ™ *» «- 

following claims. h n sco P e of the 
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Clairas ? 

with ° f hyaluroni c acid 

cycloaliphatic and hat^cyc!^!^ ' ! rall * h *tic, 
partial esters with inorganic or or' • *"** SaltS ° f SUch 
exception of the total methyl ester ofT t****'. " lth the 
2 * Esters of hvalrr • yaluronic acid, 

according to claim l, in un'ich^! aCld a " d their salts 
-* 1 - . «xim:: ° f tha aii ^= 

unsubstituted or substituted 1 and •« 

groups chosen from the one 1 ° r t "° func tional 

"■ercapto, aldehyde Keto P 0r, " ed by amin0 ' hydroxy, 

dihydrocarbylamino, ^--cbyi • 

acetal, ketal, ca ; balkoxy carbarn a ' thioest «, 

carbamidic groups by one rbai " idlc and substituted 
hydrocarbyi radicals i° th “° al * yl 9r ° u P*> 

groups having . maximum of d caVon!' 0 " 31 ^ "° dified 
such alcohols Of the alioh.n ■ ' and in whic h 

ln the carbon atom chain by ^ lnterru ?ted 

SrOUP 3°"1 * “1^ and r n\;r g e C n h .° Sen 

according to clVim"* f'rT' 3Cid and thair salts 

ich the esterifying alcoholic 
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component derives from ethyl alcohoT 
isopropyl alcohol, normal butyl alco^T* 
alcohol, tert-butyl alcoho! * 1 ho1 ' is °butyl 

alcohol, hexyl alcohol, octyl *alcoh\ alC ° h01 ' pentyl 
Propyleneglycol, butyleneglycol or glycerin'’’ 1 ' 1 *" 6911 ' 001 ' 

accorVing’tW' hyalUronic “cid and' their salts 
araliphatic series'are ' .hi" UhlCh al =°hols of the 
residue and in which the al ohat " 1 ? °" ly ° ne ben2a " a 
< carbon atoms and ““ 2 <* 

substituted by i to 3 methvi ebe residue may be 

halogen atoms, and <„ -V et th ° r , hydr “!"'groups, by 
substituted by one ^ " 

including free or mono or diethyl anin” 9r ° Up 

pyrrolidinyl or piperidinyl groups by 

.according to claim 4 ^ a ‘“;° nic a?ld ®-"-d their salts 

-a group fe^rby' ^anl^T iS -cm 

eshedrine and adrenalin. ' ?heneChyl alcohol, 

according ^i^•«* a "« their salts 

cycloaliphatic or' a 'iohatic al °° h01 iS °-* the 

de-ives (™ • llphatlc -cyclaaliphatic series and 

maximum of'!I P °‘ yeycUc hydrocarbides with a 
jh careen atoms. 

according to clain ^ hyalUronic acid and their salts 
are sterols cholic m Whieh ^ ***** 1 * alcohols 
the estrane' " 

derivatives. ^ 1Bli ^-saturated 
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according to cY.i.V, 7nTic^L 

betamethasone, corticosterone. deoxyc^crr 50 " 6 ' 
baranethasone, flumethasone, nuoc'noTon 
acetonide, fluD>-ertn -j ~ ne ' fluc inolone 

beciomethasone. 7 1 6ne ' cl °betasol, and 

en * of claims l-8 f o%h ya a 1 n r lv C i eSter accordin 9 to any 
metals, mansion or alum “m ^ " “h- 11 "* “«■> 

.. ester - -.u 

oaium or ammonium salt. 

a itra U1 th eSter aCCOrdin9 «» a "y Che 

*" 5n ‘“». aliphatic, araU-ha‘<"e , y 
heterocyclic bases. ' r " ' cl,oloa 1 i?hatic or 

croup formed by: ac -°-omg to claim 1 chosen from the 

within oVtoV Pr ! Pyl ester ° f hyal «cnic acid 
of the 1 carboxyl groups esterified and 50 % 

ne carooxy groups salified with s _’iu 

with'a^- 0 ^^ i f PrOPyl “*•' «>* hya“lurJnic acid 
' of the Cdrboxy groups esterified and 50 % 

f Caro °^ 9«ups salified with sodium: 

which 8s r7/Vh eSt6r ° f hyal -°" id a;id in 

and : 5% 0 . ' “ rbo ^ l “ grou P s «• esterified 
scdiJm: ‘ " bOXyUc 9r ° u?s *» salified uith' 

75% r. Par - 21 ethyl eStar ° f hyaiuronic acid uith 

ca-bLV;. C#rb0Xy S ~“»* •««*««> a nd 2 5% of the 
*“° Xy Srca - s salified uith sodium: 
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the Partial methyl ester of hyaluroni ' • 
with 75% of the ~ a ,.w “yaiuronic acid 

of the carboxy ^ 3nd ”* 

the total nethyl ester o* hyaluronic a'id- 
the total ethyl ester of hyaluronic acid 
the total propyl ester of hyaluronic acid- 

the partial butyl ester v, , ia ' 

50% of the carboxylic groups este^fTed" *?“ " ith 
the carboxylic groups salified with sodiuo ° £ 

the partial ethoxycarbonylmethvi 
hyaluronic acid with 75 % ot ° f 

esterified and 25% of tso . ‘ b * y groups 

With sodiun; 6 “ rb ° Xy groups salified 

the partial cortisone estc- of hvai. 

With 20% of the carbnvw * hyaluronic acid 

50% o* t h . carboxy Roups’raUfied^ 1 ::^. 1 '^ 

acid with^foi o^^eT rtiSOne Mt ' r 0f hyaluronic 
with 80% of th. „ V 9r ° UPS esteri 5iad and 
sodiun; rb ° Xy gr ° Ups »«li*ied with 

acid“lth a ro 1 % al o- rl th 0rOCOrtiS “ e eStSr « hyaluronic 

with 80% o° th‘a T" 0 ^ 9r ° UpS es terified and 
sodiun; oarboxy groups salified with 

acid t wrth de 2°0% y o° r 't COSterOne SSter ° f hyaluronic 

with 80% o ° th Y Carb ° ::y 9r ° UpS eaterifiec and 
sodiun; b °* y 9r ° Ups salified with 
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hyaiu^^acirx^ror :: 150 " 6 - 

este ri , ied „ lth ath J!\“ “* Car ‘" y 5r ° UpS 
gro" P s esterified with cortisone; carboxy 

the mixed ethanol _ 
hyaluronic acid with 80i J°ZVcZ 7 
esterified with ethanol and 20% of tn^ 9r ° UPS 
groups esterified with hydrocortiLe 
Cne mixed ethanol ' 

hyaluronic acid with 80 » of ° f 

esterified with ethanol and 20» of 

groups esterified vi«-h -pi f whe carb °xy . 

-e . fluorocort isone; 

'-••e mixea ethanol - 

-ecid wL ester 

esterified with ethanol and 20 % of tn 3r ° U?S 
groups esterified with d on , f the carb °*y 

the p n r t i ala d OKy “ r:i ” s =erone; 
deoxycorticosterone * raix ed ethanol and 
«* of the ca'rb'ot-?,” “ ° f hyalur ° n - ecid with 
20% of the carbov *" 1 " 3 esterified with ethanol, 

deoxycorticosterone and 9 the UPS eSterifi ed with 

carboxy g roups saliflT ^ 

«<. cortisone 

groups esterified Wlth 4 °* ° f the «rboxy 

groups esterified ^ ° f tha ‘-boxy 

<0% Of the cal„ c °rtlsone and the remaining 

the P : rt irand 9 ? UPS H S3llfied Vith S ° di ” ; 

ester of hvaluroni ethano:1 ' h ^-eortisone 

groups esterifi r e°d ritrla"^! ‘° % 

ith ethanol, 20 % of the carboxy 
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groups esterified with hydrocortisone and the 
.odi»T’ '“ a Carb ° Xy 9r ° UpS sa rified with 

the partial and mixed ethanol pi. 
ester of hyaiuronic acid wTth 40 % ITrT ^ 
groups esterified with ethanol, 2 0% of the cTb " 

reaaT- eSterified with «u°rocortisone and the 
sodiuT 9 " ^ ^ 9r ° UPS ““«* «ith 

the total pentyl ester of hyaluronic acid; 

-he .otal isopentyl ester of hyaluronic acid; 

-he total benzyl ester of hyaluronic acid; 

salt w^h Ph r thyl 6Ster ° f hyal —ic -cid, 
streptomycin of a hyaluronic ac<d 

P r..al.y esterified with ethanol ( 75 - 1 ) and 25 % of 
<-hecarboxv 1 so- c *---,= * ° r 

streptomycin; “ 

"7 * rytht ° Byein ° f * hyaluronic acid 
-hV ca h lfiSd With ,th « o1 (7 = ») and 25 % o' 

y f the san >e salified wi’-h 
erythromycin; 1 w 

salt with neomycin of a hyaluronic acid 

the^arboxvl ter f“ ith ethano1 (754 > and 25 % of 

salt wi*h° the Sane Sallfied “ ith neomycin; 
partial, gentamycin of a hyaluronic acid 

partially esterified with ethanol (75%, and 25% =f 

the carboxyls of the same salified with gentamycin; 

^ ^ l ^ ff* ^ * — • ' 

w *-*■»-** usikacm n* ^i__4 _ . , 

*“’ ri “ ,i With “hand (75%) and 25% o'f’“thi 
ca.boxyls of the same salified with amikacin; 


fftVtc 
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salt with kanamycin of hvaluroni - . 
partiauy esterified with ethanol^, Z/ 2s Tt 

e nrt oj Zith of p!iocaT- saiified with kana ^ cin ° 

partially esterified v^T ethanll 

oj th * 

salt with pilocarpine of hvai,, 
partially esterifUd (85%) „ ith .thanol 
wne carboxyls of t h 0 ls * c ' t 

pilocarpine. 1-fied with 

13. A pharmaceutical o'-eaar?<- 1 , «n 

-.gradient an eater o*r “ “ 

cla-t, l or a total nethyl ester o/h^ detlnSi in 

together with a pharmaceutically accptabh 

carrier. 7 acceptable excipient or 

14 * A Pharmaceutical Dre-'ar-,H«, 

active inored<ent a hvai ‘ . “ " containing as an 

** -.cnu a nvaluronic 

any one of claims i n *. uSr accorc *ing to 

claims x- 12 , together vi-h -* 

acc 3 * ,s “a , ni o • . ^-*1 a ^*iu*.,.3ceutic2 11 ^ 

ex cipient or carrier. 

15. A medicament comprising: 

a ) one or more pharnacoloaies 11 
substances and y active 

-ar-i!i a T ryin9 VehiCle com P r tsing a total or 
the'' alio e hVt r °* hyalUrMic «« Wth alcohols of 

its salts >r ired ’ ° f hyaluron i= «id or one of 
possibly ln ° rSaniC " — -.d 
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c) coainon excinient? 

preparations. Pharmaceutical 

16. A medicament according to . . 

carrying vehicle b) contains an ester of h T “ hlCh 
with a pharmacologically inactive alcohol. 

17. A medicament according to claim'ie ■ 

carrying vehicle b, contains an ester o £ hv ^ 

with a pharmacologically active alcohol * acid 

18 . A medicament according to cla*Ti i - • 

vehicled substance is of a JL ln Which the 

partial hyaluronic este-s the ° and con tains 

which are salifi ed wi-h th Unesteri f led groups of 

substance. . ^ the P^acologically active 

15-18 aCCOrdln * to a ny one of the claims 

chosen from the group formed b'y anTn'esTt^ 
analgesic, an anti-inflarunatorv l hetlC ' an 

antibioric-antibacterial, an antiWa^ 0 ™ 3 ^^' 

20. a medicament according to a-"* 
lS- 16 e in which the active suhstanc'e l'j 7 tpic.^ 

Of its salts accord 0 in, an to eS cla r im°i fo- t”." pt " ° n “ 

a cadicament for use in ophthalmology'. P ” P * r " 1 ° n ° f 

of ita'cal^accordlg^to^clTim 0 ' ^"7" ““ ? °" S 

a medicament fo~ n - 0 • ~ t *‘ e Preparation of 

ent use m dermatology < - 7 

color/ c-»_““ °'-°*hinolaryn- 

t? J / wuuuwCiCwV t_ J 

Ji 9 AwiCCfV . 

a nv ^ f 'g j *iww, w-i t ^ z-' r-T^ f ^ 

" y ‘ ° f intern al medical pathologies. 
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23 • Cosnetic 

or one o-f <*. art icles i nc i„.. 

“ - « l sr° *- 

^; c r.V- 1 ' 12 ’ 

Of claims , ' ° r one of its salts" ^ deluding a 

acid . — or the total methy, ”° rdin S to any one 

, . Sanitary and " ' " h3 " ,luro '>i= 

Cl -“ 2 < in the articles a ccc-di„ 

2S - Films and tH-e',7 ^ thre ads. ' 9 to 

ri, 2 °" of art.-', ' * * ce ®Wi»g to cla’r 

apology an j in '** Sk ^ for u se <„ ' ^ 25 

* Cr5ic « operations "*>«« as sutu-. V'" 9 *' 41 

27 - Santas - ad . ” '" rS3ds i" 

el#1 =* ,«. 2 , ;=r - d * of threads accords- . ' 

2S - A trocedo-e" t^" 0 " « wounds a'nd °" e °' 

c:a-,s , 4 , r - VaI 0--onio /Station of 

a~..s J4 . 27 in e * s according to r 

“ *" or »*"ie solvent* -T° fcyalur °oic ester <s" d - ° B * of 
'•■read f ora ' ’-■■e solution <s -, • .* c _ssolved 

e 2 —ir.ated ^ H « the orc^ “ £ ° •"-* or 

■*? --.:“u‘ta‘ b t*:: is . 

29 2 ^ n Is soluble «.u ° r ?2ni c 0 ~ 

tv-ead -ttooedure (e . ** *" " he first soiven* 

'-iairs 2 ;. 27 h r IUro "io •«.» ae"«? tl0 r M or 

;;• «» or 5ar.ic solvent 0 hyalu t=nic eTter^s"^ ° n * °* 

" h “sad fora resno a.. ' " lS solu -ion i s ra _, 0 cls solved 
e --3inated bv r ~ e ^ then the 0 ^^° she et or 

»«■ ‘ *.. ^ * oprrent o^ ^ ^ 

heated 
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Clai * 24 in the r f 0 ^ d SUr * ica l articles a 

^plantation of w ° f ca P su ies for the ° rdin * to 

in the form 0 C !" ents; ■“hcut^ou, 

“ “ ■—...... 

and various l„ • £ Sponges for the 

31 ; leS1 ° ns - ” e nf=«ion of UO unds 

P0iy.. C c^« ld P . r :. C t V4 c f ° r th * P - p »dtion Of 

a quaternary C ° ntai ning carboxy grou acidic 

treated with an". Salt of ^ Do i ' in whic * 

and, if desired e »«ifyin g agent i" / n is 

p «=ial esters LI'** '•**>** groups are f° lve "t, 

ained - o- salifisj ... allfied i n 


salified .g ro . 


5s a 


re released 


Partial es*- B ’ i ~ ee C * 

< n rS obta ined, 

Lnea. 9 

> iC - i -eas 

A process 

Polysaccharides of anir 0 , ? t0 Clai:j 31 ( n whi • 

33 • A Process acco ^ * r * ^ 

Polysaccharides of Ccorair >9 to claim 31 

ides of vegetable origin Wnich acidic 

A Process accord,- ? 6 U3ed - 

Polysaccharides o rdln< ? to claim 3 , ,• 

». A procer/ 1 " 1 " 9 als ° sul ^c g-: u ^ ich * cl «c 
hyaluronic acid „* ,eB0 . rt ‘»« to c:ain ' 3 ‘ S ara 
used. °"s of its B01 _ 33 3 " “high 

36 . a “-actions 

<Sen.thyl, uif0B ”' ,ss ac «rdi„g to 

, 33 - A process aT “ «“ ap ~tic soivent W ’ 

lover tetr , “ooordino to r> • nt - 

salt atrM ^l»™oniu. CUl ” 33 in which 

• »= used as the sta 


he 


is 


an 

L.nc 
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A process 

wtrabutyi aBa n 0niuill saTtl'f^llJ 0 Cl * im 31 in w hich th 

”• The t.tra.iv , 1C ^^ccharide ■ 

.'~ 

‘T Polysaccharide is h ' ! ClaiB 39 in which tw 
—-Wiar fractions. acid or one ^ Cbe 

41. t* <- *. ‘ XZs 

, - s -e.s, accorciro 

* “ ~ w ^ n e h v a i m >- • " u SI ^*y one of c^pt— * 

•w'--wrc.-,i C acid'cV r ;; c / ster «•«».. in 

ra c - • ~ ^ ^ * c *** one of j t - _ * w e 9 ~ £ 1 

vaicwVlW ‘ rc '“ Coc ^s' cor.bs an- • SaltS cbt ained bv 
2e ’ v sen about £ a „ d ,, " G nav - n S a nolecula*- 
• : - • Este-s ,. " G " 3 million. ” 1 r 

' according 

" tbs . "' 3 l -° °ne of 

■- '-° niC *«•* derives f - OT h ^ 1 '»- 1" 

nKi--on nyaluro--- . • • 

““i crar r n.-r *.1 - acia 


\t 


* e p 


Z T - ~ : ■> 


h y p 1 - ~. 


* - rs - dehycfra- *: 

-r.en exoosin^ 

. * - '-..e.T 

* * 1 ' - ° * i o v e d v 

trat ^n, a nd 

: »\ Cld * ra= “icn obtained. 
t ' S 1-6 rs ' according to nn 

y io one of 




^ ° roc'-*' 

“- 0 enzyr.a t : 

dt *s ired , 
P' 1 - i f icar. i o 


r >: 


~bs vi' 


' 1 o 


: dice! 

1Gcu1 a 
O - t* h * 


»e hyaluronic ester i '.' 

^ ^ er cerives 

a irwa a hyaluronic ac 


c *ains t i -» 

*■ ~ *- 1 


czicn wi^ h ^ Gr 

1 a molecular 

' ••*!* — - " 15ht « between aw 0 u-~o-~‘ 

9 \j — 9 q 


-■•a--!**- - * ° f the ^lecuiar " ^ ° etVeen about 90- 

. •* C *° W1 *» = M.B. of ,, ° f •» in teg 

n '*- Esters Jt ^ m illion. 

vh ' r - . ' a c^ording to ^„ 

- e hyaluronic cs -»^ - cla -'s !-• 

idenr.:*i- J ~ cer iv es f ron , 

1 a n'.oj.ecu 


“ a ^ - 


bavins - der ‘tifi ec j as Hya 1 astin ^^ 3 ^ IR ° Iecu ’ 

100 o’- *. ^°lecuiar weight of beft" ' he previou = tax 

rav bein9 sub.t.r-<-,, v , * a ab ° Ut 50,000 

■ aV ' ng 2 weight - = 

J '-han 30 , 000 . 


an 
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45 • Esters 

the hyainw ^ ord ing to one of 

id entlfi ° d nl = e «®r derives froa^ i" 

3 a Bole cular S KyaJect in i n th a aoJ eeui ar 
30 and b ein ? r s .^;f ‘ >etveen ta « 

3 a mblecuia- .... antla Hy fre w no,ooo ancJ 

' ei5ht ° f then °o,ooo! Ur ° nlC 


